(19} 




European Paten! Office 



lit m\ 



mm 



\\\ \\\\ 



II 



(12) 



(115 EP 1 470 910 
■jEOBOPE&N PATENT APPLICATION. 



;) Date of publication: 
27.10,2004 Bulietin 2004/44 



{21) Application number: 03015505.5 
(22) Date of filing: p8,St20Q3- 



(51) m cii; BMB 1/08, B32B 27/28, 

F18L 11/127, C09J 123/08 



(84) Designed Contra 

AY B E ECS C H C¥ CZ DE DK EE ES PI FR & B 
H.tf IE IT U LU PC NL F^ ROSE Si SKTR 
Designated Extension States: 
At IT U/ 


* Symi> Naoko, Asa hi Glass Company, Ltd 

* f^s^ 

* Ssoks, Nonyukh Ube Industries, Ltd 
> ^akarniara, Koji, Ube Industries, Ltc§ 


(3D) Pnority- 31,0a,20QS <IP 

(71) Applicant: Asahl Glass Co., Ltd, 
Tokyo 10*3-8405 (JP * 




(72) inventors: 

* FunakJ, Atsushi Asatsf Glass Company Ltd 


(74) Reprosentath/e: MwJ!er-B©re ^ Partner 

Gm? snger Strasse 2 
S1S71 Munchen (DE) 



(54) MuSti-layer :tloss 



(57) A rpal^layer hose having a muiti-^sr struc- 
ture comprising an^i^^^ 

ymer and an outer layer (U) made of a ^ abl^amida r esin, 
wherein the fto^ 

{{} is a fiuoroGo&diymer whbh comprises polymerized 
units (a) ba^d oh totraHuoroet^ 
units (b) baaed on ethylene &nci polymerized units (e) 
based on itaoomc anhydride and/or oitraeonic anhy^ 



drlde r wherein the molsr ratio; of £a)*(b) ]s f f om 2 0/8 G to 
aQ/20 and the molar rafcle of ^^((^)^(^)) i^ trom 1/i D t OO0 
to 5/100 and whioh has a volume flow rate of from 1 to 
1 { 0GO mm^see^ and the potyamide resin const itutiing 
the outer Sayer (ii) is polyamide 1 1 and/or poly amide 12. 
w satfef iea a condition of (terminal ami no 0roup eon- 
oontratlon)/(termin ai carboxy £ group concentration) >i . 
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Description 



[0001 j The present invention relates to a multi-layer hose whtch is excellent in the inleriayer adhesion strength and 
The fuel Carrier property and whicrre^^ strength over a long 

period of tirrie< 

With respect to piping hoses for ^ aytDrhobjlas, the rriain base material has been changed from a metal to a 
resin which Is tsght In weight and excellent In the aniieerreslon. in view of a problem of coriOSipn t>y an antl-Tree^er 
applied to roads in the past and in view of the Remand for energy conservation as an urgent need to present global 
warming in recent years. As a resin to be used tor piping hoses, a poryaroide resin; a saturated polyest# resin; a 
poiyotefln resin or a thermoplastic poiyiirethane resin may; for example, be usually mentioned. How case 
of a single layer hoso made ofsueh a resin, the heat resistance, chemical resistance, etc. are inae!equ^ 
the rsinge of its application has been rather limited . 

[0000] On the otshier tiand ; a f formated resin is excel! entin the heat resistance, chomicar resistance , weather resist- 
ance, non-stickiness, low friction, low dielectric characteristics, etc arid thus is used in a wide range of fields/ in 
particular, a^m^ for an automobile to be used m an engine fObm ot an automobile, 

which wilt be exposed to a say ere condition of eg; a high ternperalure e^ may be mention ed as apartieufatfy 

important application.. 

[0004] Piping noses f or autornoblles are h oses for t ransporting a gasoline fuel containing an aromatic compound 
and an alcohol such as et^ano! or methanol . In recent years, from the viewpoint of environment pr^ regii- 
lations relating to permeation of a gasoline fuel as an air pollutant from such piping hoses for automobiles, have been 
Increasingly strict, Against such strict regulations in which a poiyamide resin which has 

erahly used, particularly pelyarfiide 11 and/o r pclvamide 1 2 which is excellent in strength, toughhess, chemieai resist- 
ance and flexibility, is used alone {in a single layer), are inadequate In the barrier property against the above-nientlooed 
gasoline fuel (hereinafter teferc^ 

As a measure to cope therewith^ a rhu iti-layer hose having a double layer struct ure or the tike has been 
proposed. Particularly for the inner layer which will be ih contact directly with the fuel, it is desired to use a ?BSin which 
is excellent in the chemical resistance aga^ as etftanol of methanol present in the fuel and 

excellent in the barrier property against such a solvent. From this viewpoint, as the inner laiyer material, a fluorinated 
resin excellent in the heat resistance, chemical resistance, fuel barrier property and further gas: harner properh/ is 
considered to be one of the most prelerred. 

poos] Further, in a case where ejecliif leaf ion will result by statsc electricity generated when a liquid fuel passes 
through the mum-layer hose made of a tluonnated r^sih, It mtt fee required to have the generated static electricity 
discharged by a^T^ 

QnlSeotherh 
1 1 or poiyamide 12 haying relatively good 
[00081 Such amulti-layer^h 

during processi ng or use. M a method to increase the adhesion strength, there may be mentioned, for example, a 
method wherein a f^uonnated resin hose is preliminarily fora 

resin Is coated thereon {e.g. U.S. Patent 5,564 ,425) , or a coextrusion method employing an adhesive resin (e.g. JP-A- 
7-173448). Especially, the coextruston method employ ing an adhesive resin may be regarded as a low cost method, 
since the surface treaty step is not required. 

Heretofore, there has been the foliowing problem, when ft is attempted to produce a muSti-Jayer hose having 
a multi-layer structure comprising an inner layer made of a ftuorinated resin and an outer layer made of a poiyamide 
resin, Mamely, the f^jorinated resin is inherently poor in the adhesive property, and even It a hose or ti\m made of a 
flu on hated resin is covered directly with a substrate made of a poiyamide resin forthe outer layer, no adequate adhesion 
strength can be obtained. Even if adhesion strength can be obtained to some extent : tne ad has ion strength Is likely to 
fluctuate depending upon the type of the poiyamMe resin, and thus, the adhesion strength has been practically inad- 
equate In many cases, 

[001 0] Thu s t - it. has been difficult to directly adhere the fluorinated resin of the inner layer and the poiyamide resin of 
the outer layer. Therefore, there have been many attempts to interpose between the two layers an adhesive resin layer 
having adhesive properties to both of the fluonnated resin and the poiyamide resin. 

[001 1 J As such an adhesive resin to be interposed between the layers, for example, a mixture (blend) of a poiyamide 
resin and a fiuorinaied ressn (e.g. JF*A-/-53823) £ an adhesive fiuorinaied resin (e.g. W098/55557) or an adhesive 
poiyamide resin (e.g. JP-A-&-1S481 5) has been proposed. 

[0012| However, also in a multi-layer hose having such an adhesive resin layer interposed, the adhesjon strength 
between the fluorinated resin teyer and the poiyamide resin has not yet bee n adequate ; 

[6013] Further, the present inventors have previously proposed to prepare a fuel hose by adopting a multi-layer 
structu re comp rising a layer made of an adhesive poiyamide resin and a layer made of an etny lene/tetraf luoroethy lane 
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copolymer having an adhesive property thereto ( J , 

{ Q0143 This fuel hose is basically e^eelfe nt m the ad^ssior^ s i;re^gtli between the layers, but two steps i,e i a poiym- 
enzation step 

used . Further, si the hose Is cental 
5 strength between the layers (hereinafter referred to as "the fuel resistance") has not necessarily been adequate in 
some cases. 

£GQ15] H is an object of the present in venti on to solve the above problems and to provide a rciuiti-iayer hose oornpnsiny 
an outer layer made of a polyamide resin arid an inner layer made of a f Inchoated resin, particularly an ethylene/ 
tatraftuoro ethylene copolymer, wherein the interlay er adhesion strength. pamculariy between the inner layer and the 
tp outer layer, Js hi^ 
of time, 

[001 S] As a result of an extensive study to solve the above problems; the present Invenlers: have found that by 
laminating an ethylene/te^tefluoroetr^ 

resin satisfying a specific terminal greu^ a multi-layer hose having a 

1$ muh Mayer structure of two or more layers, whe each other. The present 

Invention has been aeeom pi is hed on the basis of such a discovery. 
[0017]: Namely 

[081 S] A multi-layer hose having a muiy -layer strudtii re comprising an inner layer (I) made of a f iuorocopolymer and 
an outer layer {»!} made of a poly amide resin, wh erein the f 1 u ora inn or layer (I) is a fluoro- 

copolymer which comprises polymerized units (a) based on tetraftiioroethycehe . ppSymem based on ethyl- 

ene and polymerized units (c) based on iraconic anhydride a noVor cftracanic anhydride, wherein the molar ratio of (a) 
/(b) is from 20/ao to BO/20 and the molar ratio of {c)/((a)*(b)) is from 1/10,000 to 5/iOO and which has a volume flow 
rate of from 1 to 1 ,00Q mm 3 /sec M and the polyamlde resin constituting the outer layer (II) is potyamide 11 and/or 
polyamide 1 2 } which satisfies a condition of (termmsJ amino group eonee^^^ 
25 ttpn)>1; : : 

[001^3 The multilayer hose according to Item i }: wherein the fi uGroeo polymer ebh 

composition eomphsto po- 
lymenteed units based on ethylene and polymerized units (c) based on itaeonic ahhy^ 
dride, to 80/Mr and ^ 

30 5/ 100 and which has a volum 
other than ^ 

[0020] Now, the present invention will be described in detail with reference to the preferred embodirnents . 
|0021] in the multilayer h^ 

an ethylene/tetratiuorosthyiene copolymer {hereinafter sometimes referred to as -ETFE"'} and xs one having It&conic 
35 an%df!de and/or eitra^ 

In the present in vontion. the molar ratio of polymerized units (a) based on tetrafluorc ethylene (hereinafter 
sometimes referred to as ,f TFE M ) to polymerized un its £b) based on ethylene (hereinafter sometimes referred to as "E"} 
is from 20/80 to 8^ 

fOOSSJ If the molar ratio of {a)/'(b} is too smalt, the heat resistance, weather resistance^ chemical resist aoee, gas 
4® barrier property,* ye? barrier property fuel resistance, etc , of the ftyorQcoporym On the other hand; if 

the molar ratio is too large, the mechaoicai strength f roeifc^ decrease; When the molar rat io is; 

within this range, the fiueroeopolymer will be excellent in the heat resistance , weather msistance. ohemical resistance, 
f uoi barrier property gas barrie r prope rty^ rnechanioaS strength, melt process ability, etc. 

p024| Further, with respect to polymerized: units (c) based on ftaoortlo anhydride and/or citfaeonic anhydride, the 
45 molar ratb 

to 1/1 00, most preferably from 1/1 • 0G0 to 1/100;. 

[0025] If the molar ratio is too small, the adhesion to the polyamid© reel n decreases, and if tt is too large, the fuel 
barrier property decreases . Aecordihgly when the molar ratio w^hin this range , the adhesion and the fuel barrier 
property of the lluorocopQlymer will be satisfactory. Here. Itaconic anhydride and cllmconfc anhydride may be used 
50 alone, respectively;: or may be used as a mixture^ The above mo^ar ratio represents the total amount of the two. when 
they are used as a mixture, ttacoofc anhydhde^h^^ as "lAN^} and cstraconic anhydride 

(hereinafter sbmetimes referred ^ 

the poiymerizafion. For example, iAN may be a mixture of I AN and itaoonic acid, obtalned oy partial hydrolysis of 1AM. 
Likewise, CAN may be a mixture of G&H and cftraeonjo m) d> obtained by parti a! hydro lysis of CAN; Stjit further, po- 
s$ lymerized units based on LAN or OM4 m the f I uorocopoiymer may partially be hydro ly^od after the polymeria ation. 
Polymerized units formed by such hydrolysis b^ 

units if m the pras ant inventio n> For example, the amount of polymerized units (c) represents the total amount of 
poiymen^ed umts based on IAN and polymerized units based on itaconic aoid formed by partial hydrolysis and (AN. 
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[0026] in addition to pojymejriz^ arid the f iuoracopolyroer to be used 

m the present Inv^ 

[0027] Another monomer to be used here, mayyfor e^ample^ 
a compound of the formula (1): 



(wherein each of X ana Y which are Independent of each other; is hydrogen or a fluorine atern r and n is an Integer of 
t0 from 2 to 8); A. fluoroolsf in Slaving a rtydrngen atom in an u nsatu rated group, such as vloy I ider?e f luoride ; vinyl fluoride 
or trif iuoroetnyie^ej a f luorooieffn haying no hydrogen: Morn in an unsaturated group sueh as hexaf Jwaropropyiene, 
chlorotriftuomethy^ as an alky! 

vinyreihe^a puo 

These monomers may be used alone or in combination of two or n^porner; Amo ng therni a. 

* 5 compound represented by GH^ OX(CFg) n Y of the above formula (1 j is mostp 

a case, the number (n) of difiuorornethyiane groups iri the formuia, is prolerably n^2 to 6, niore prefembly n^a to 4, 
wbsrebyth^ 

[0Q2S| Specific examples of the monomer rep^ CH^-CF 
(CF 2 ) 3 F } CH 2 -CF(CF g ) 4 R CH^CF(CF g )gH, CH a -CF(GFg} 3 H, CH^CFfCF^R CH 2 =CH{CF 5 ) a F, CH^CH{CF 2 ) 3 F > 
20 CH^CH(CF 2 ) 4 F, GH^:CH(CF a ) 2 Hj GH 2 - CH <CFg)3 H and Cn 2 -CH(CF 2 ) 4 H. 

vfeong them, parJculariy p^^ CH a ^H(©F^F, CH^CJH^F^H or CH^CF 

{C F a ) 2 H » ^ 

[0S30j Jn a case where the fluorQcopQiyrr^^ monomer; their 

content is preferably f rem 0.01 to 20 moi%, more preferably from 0.1 to 15 mo]% : still more preferably from 0.1 to 10 
3* moi%, based on the total polymeria 

[0031 1 Hie fluorocopGiymer to be used in the present invent lori, preferably has a processing ternperatu re close to 
the processing temperature of the pelyarnide r^siri, so that the multi-layer pro^ 

this as an inner layer, together wii^ the polyarBide resin to form an outer Sayer; Aecord?ng!y, it is preferred to suitably 
adjust the proportions Of (aj, (b) and (c) within the abovermentioned ranges to optinifze the melting point of the floor- 
m ocopaiymer in the feiation with the processi 
inoorpofHte (d) to better adju^ the melting^ p 
the po iyamide resin to be tam 
the tnte^ayer adh 

[0032] The volume flow rate {hereinafter referred to as ,5 vate^ the present 

m invention is: from i to 1 ,000 mm^/sec. Value Q is preferably from^ 1 0 to 200 

mn&fma. . .. 

[S033I Basjcaliyi value Q is an index to show the melt fiowability of the u o roc^ 
an index for me molecular weight 

Q> the higher the molecular weight Accordingly, if valu e Q is too smalt, e>t£fusio r? processing tends to foe d iff fcjuft On 
the other nan d t if it is too large, the mechanical streno^h of the f luorocopolymer wi II decrease. 
{0034] In the present invem^^ means of a flow tester, ais will be shown in the 

Sxampi es give n ft erein after. 

10035] With mspect to a process for producing the f luorocopolymer to be used in the present invention, th£re is no 
particularly restriction, and a poiymor^aiJon method using a commonly employed 
45 be adopted, the poEymerteation method per so known may, ferexample, be 

usino; an erganie solvent such as alcohol or 

a hydrooarbon , a suspensfon poiyrnen^ation using an aqueous medium and, if neoessary; a suitable organ io solvent } 
or emulsion polymeria 
preferredvThe po 
muitr vessel-type^ 

Iz mo n initiator is preferably one having a decomposjtion tempe raiu re of from 0*C to i 0C3?£ . more pref erabiy f rom 20 
to 9Q°C, to obtain a ^ haMfe of 10 hours. 

JBOSS] Specific examples of the prof erred radical polymerization initiator include an azo compound such as azobi- 
sisobutylonitnlov a to 

lauroyl peroxide; a pero>^ ester suc1i;a^t0rt^«.tytp;#mxy 

of the formula (2): 
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P(CF a ) p eOp) 2 (2) 

(wherein 2 is a hyd rogen atotm ; a; f fii on^^ atom or a chlorine atom, and p is an integer of from 1 to 10): and an in organ ie 
5 peroxide su^ 

p)G37] Further; It Is also pref err ed to use; a chain transfer agent to control value Q of theTluprQoepalymer within the 
ate ove-men tie ned preferred range. 

[003S] Such a chain transfer agent may, for example, be an alcohol such as methanol or efhanoi: a chlorof^iiarony- 
drocarb^n such as 1 ,3-dich } bra- 1 , 1 ,2 ,2^pentaf ^ orop repan e (herei natter referred to as M AK225cb^ t man u f act wed by 
fe> Asahi Glass Company Limited) or 1 -dichiero-1 -fluoroethane; or a hydrocarbon such as pentane, hexaneor eydohex- 
ane. 

[0039] Further, in such a case, it is preferred to employ a chain transfer agent having a functional group such as an 
ester group, a carbonate group, a hydroxy^ group, a carboxyi group or a carbony! fluoride group, whereby a terminal 
group having a reactivity with the polyamtqe resin, may be introduced Such a chain transfer agent may, for example, 
be aoetie acid, metnyl acetate, ethylene glycol or propylene glycol, 
[0040| The polymerization conditions for tne fluorocopolyrr>er to be used in the present invention are not particularly 
limited. The polymerization temperature is preferably from 0 to t QQ^C, more preferably from 20 to D0*C. Further, the 
polymerization pressure is ; prefer^ Forther y the po[ymerteatBn 

time is preferably from 1 to 3D hours. 
20 [0041] if the 

ization rate tends to decrease. Accordingly, the concentration of IAN or CAN (the tota? concentration in a case where 
they are used in combination) is preferably from 0.001 to 5%, more preferably from 0.01 to 3%. most preferably from 
0.01 to 1%, by a molar ratio, based on the tota* amount of TFE and E. if the concentration of IAN or the like is within 
this range, the polymerization ^ and the adhesion property of the fluoroco- 

polymer wili be good, fyrther, as IAN or CAN is consumed by the polymerization, in order to maintain the concentration 
w ithin tfi is range , it Is p referred to bontfe u ous iy or i htermitf ^ I AN or CAN i nto the 

autoclave. 

[0042] As described in the foregoing, in the present invention, the inner sayer (I) o? the multi-layer hose is made of 
a fiuorocopolymer which comprises polymerized units (a) based on tetrafluo methylene, polymerized units (b) based 
on ethyl er- e and polymerized units {c} based on Itaconlc anhydride and/or citraccnic anhydride, wherein the moiar ratio 
of (a)/{b) is from 20/80 to 80/20 and the molar ratio of (c}/{(a)+(b)) is from 1/10,000 to 5/1 00 and which has a volume 
flow rate of from 1 to 1 ,000 mm 3 /sec : and such inner fervor (I) is laminated with the outer layer (II) made of a poiyamlde 
resin to have a mu^ 
item 1. 

3 s [0043] Further; as defined in the above item 2- to the above-described Thjorocopotymer, an ethylene/tetr^uoroeth-- 
ylene copolymer (hereinafter referred to as *'ETFE2") otherthan such fiuorocopoiymer. may be added or incorporated. 
[0044] Thus ? it is preferred to incorporate ETFE2 to such an extent that the adhesion with the poiyamide resin wilt 
not decrease, to obtain a composition (blend), since it is thereby possible to improve the fuel barrier property of the 
■f iu or ooopQlyrner, 

4G [Q045J ETFE& Is p referably ETFE cdmprssing polymerized im Its (a) based on TFE, polymerized units (b) based on 
E and polymerized units (d) based on another monomer. The molar ratio of (a)/(b) is preferably from 50/50 to 70/30, 
more preferably from 55/45 to 85/36. [f the motor ratio of (a)/(b) is too small the heat resistance, weather resistance, 
chemical resistance, fuel barrier property, gas harrier property, etc: of ETFE2 wiiJ decrease, and If the molar ratio is 
too large, th^^ etc, wit! decrease. Thus, when the molar ratio is within this 

45 range, the f luorocopolymer will be one excel lent in the heat resistance, weather resistance, chemical resistance, gas 
barner property, strength, meft processa&l ty, etc. 

|OO40] The polymerized units (ri) based on another monomer may, for example, be those based on the above-men- 
tioned monomers. As such a monomer, a compound represented by CHg.~CX(C F ? ) n Y of the formula (1 5 {wherein X 
and V are as denned above) is preferred: Fa rtlcu lady preferred is one wherein n is from 2 to 4. whereby ETFE2 will 

50 be excel lent in the fu el barn sr property and aceordihejy, the multi-layer hose of the present in vehtlon will, be one 
exca^ent in the fuel barrier property. More preferably specific examples of another monomer include CR^CKfCF^F, 
CH 2 -CH{CF 2 ) 5 R CH 2 -CH(CF 2 ) 4 .F. CH a -CK<CF 2 ) 2 M, CH^C H (G F2 )± H: CH^ CF ( CF2 ) 2Hl CH^O^( 0 ^ m and CrU-GF 
{CF 2 ) 4 H. The content of polymerized units (d) based on another monomer is preferably from 0.1 to 10 moi% f more 
preferably from 0.2 to 7 moi%, most preferably from 0.5 to 5 mor% : based on the total polymerized units in ETFE2. 

53 [0047] The amount of ETFE2 to be incorporated, is such that the mass ratjo of the fluorocopolymer (the polymer 
eompnsmg polymerized units based on IAN and/or CAN)/ETFE2 is from 1/99 to 80/20, preferably from 3/97 to 70/30, 
most preferably f rom S/96 to 60/4G. If ETFE2 is less than this range, the effect for improving the fuel barrier property 



<?5 



30 



5 



...... 1*7^aAl..:.> 



JEP 1 470 910 A1 



w\\lb^ im^0qmt0 y and If it too much; the interiayer sdh©si;on strength with the outer layer made of a polyamide 
resin, wHI decrease, such being undesirable. When the amoum of £TFE2 to be incorporated, is within thts range, the 
fuel barrier property will be particularly excellent and the adhesion with the poly amide jf^ln.'V*fift;i>ei .^lii^ : ia>K^I>!ant f , 
[0G4S1 The fiuorccopolyrner to form the Inner layer (j) of the muitHayer hose of the present invention, may further 
s contain optional components such as other thermoplastic resins, a filler such as silica, carbon, glass fiber or carbon 
f iber, a pigment a piasticizer, a tacklfier a siiane coup Smg agent, a name retardant and a photos 
£3049] On. the other hand, the polyamide resin constituting the outer layer (I I) in the rnuiti- layer hose of the present 
invention, is poiyarnide 11 (nylon 11} and/or poly amide 12 (nylon 12), which satisfies a condition of (terminal amino 
group concentration)/(teminal carboxy! group concentration):^ (hereinafter sometimes referred to as "terminal mod- 
s'? itled poiyarnide 1 1 and/or po lyam ide 1 2 W or -^^^j'"^.^^ potyam i de 12 or the like") 
The above te^ 

/(terminal oarbcxyl group concentration);* 1 , preferably (terminal amino group ooncentratien)/(ierminal carboxyi group 
concentration)^ .5. more preferably (terminal amino group concentrat?on)/(terminat carboxyi group CQneentratlon)>2.0. 
If (terminal amino group concentratjon)/(tomiinai carboxyi group co nee ntration)g*1 s the adhesion strength with the inner 
is layer (!) made pf the f Suorpco^ being undesirable. 

[Q051] Further the terminal ^minp group conc^ preferably at least 40 

meq and at most BO meq, per 1 kg of the polyamide resin, from the viewpoint of the melt stability of the poiyarnide 
resin, and suppression of forrnation of a veiled substance. 

[0052| When the terminal modified poiyamide 12 or the like satisfies the above-mentioned terminalgrQup concen- 
ts trations, the adhesion strength with the inner layer (1) made of the fluorocopoiyrtier will be excellent, and excellent fuel 
resistance will be obtained. Still further, such is preferred also from the viewpoint of the meit stability of the terminal 
.modified polyamide 12 or the like and suppression of formation of a geiied substance. 

[0053] The terminalmodified polyamide 11 to be used in the present in by ppiymerszfng 

li-aminoundeeanoie acid or undecenelactam. 
£5" [00S4J Whereas, the terminal modified polyamide 12 to be used in the present invention, can be obtained by polym- 
erizing i2-amlnododecanolc acid or lauroiaetam, 

pOSSJ The terminal modified polyamide 11 an ^pr polyamide 12 may be a copoiyrner made of the above moncmefs 
as the main components (at .least 60 mass%). As the copolymerfcrable component, a lactam of 3 or more-membered 
ring, an ammo carboxylic acid or a nylon salt made of a diamine and a dicarboxylic acid, may be mentioned 
so [0058] The lactam of 3 or more-membsred ring, may : for example, be ^-capro lactam, u^enanthiactam, a-pyrrciidone 
or e^pipertdo^ 
nanon&hosc acid.... 

[0057] Further, the diamine constituting the nyf on salt may, for example, be an aliphatic diamine such as ethylene- 
diamine, tetrarnothylenediamine, pentamethyienediamine, hexaroethytenedlarnlne, heptametbylenedlamine : octame- 

33 thyiehediamine, nonamethyienediamine, decamethytenediamts>e 4 undecamethylenedlamine, dodecamethyienedi- 
amine, tridecamethyiensdlamine, tetradecamethyienediamjne, pentadecamelhyienediamine, hexadecaroethyienedi- 
amine, heptadecamethyienediarnine, oetaciecamethy ienediam ine, nona&ecsmethyienediamine, eicosameihyienedi- 
amine f 2/3*-methyJr1 ,^-^&n^n^i^mine : 2~methyH ,8HDCtandjam!ne, 2,2,4/2 A44hmetr^ or 
S-methyl-t ,9-nonanediamine; an alicyoiic diamine such a£ i 

<*<> yiamine, bis(4-amEnocyclohexyi)methane ; bis(4-aminocycloh8xyl)propane, bis(3-methy!-4-aminocyciohexyl)methane ? 
bis(3"rnethyS-4-aminocyo^ohexy[}propane f 5-aminD-2 : 2,4-trimethylcyclopentanemethyiamine ? 5-amino-l ,3,3-inmethy*- 
cyclo hexan£meth;yto bEs(am[h pprppy^^ inoethy j)p Iperaz t ne, n orbomane 

dimethylami ne or tricycipd or ah aromatic diamine such as paraxyiylene diamine or metaxyiyiene 

diamine, 

4S p>OSBJ On the other hand, the dicarboxyiic add constituting the nylon salt may, for example ;< foe an aliphatic ..dicarbov-, 
xylic acid such as adipic ac sebacie acid, undecanedione add, dqdecane- 

drone acid, Uidecanedione acid, tetradecanedione acid, pentadecanedione acid, hex&deeanedsone acid : octsdecam 
edione acid or eicosandione ac\&, an alicyclic dtearboxylic acid such as 1.3/t ? 4-cyc!ohexanedioafboxylic acid, dicy- 
clchex&neme$bans~4 } 4~dk:arboKyltc acid or norbornane dicarboxylic acid; or an aromatic dicarboxylic acid such as 

$® ssophthalic acid, terephthaSk: acid or 1, 4/2,6/2 J-naphthalene dicarboxyiic acid. 

|0059] The terminal modified polyamide 12 or the like to be used in the present invention can be prepared from the 
above-mentioned monomer by polymerization by repeating normal pressure, reduced pressure or elevated pressure 
operation by means of known polymerization methods such as melt polymerization, solution polymerisation and solid 
phase polymenzaf ion. These poly mentation methods may be used alone or In a suitable combination. The apparatus 
which can be used for the polymerization may, for example, be a batch system reactor, a single vessel system or mutti 
vessel system continuous polymerization apparatus, a tubular continuous polymerization apparatus or a kneading 
reactive extrusion apparatus, as a preferred exahiple 
180603 Por example, the temiin^ 
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the abov^mentioned poty&mido materi al in the presence of an am in e by a known method such as melt polymerization , 
sol ut son poiymehz&tion or solid phase p otyrn a ri za&bn . Qthehfrise : , it can be prepared by melt- kneading in the presence 
of an amine after the paiymerszatjon; Namely, an amine can added basically at an optional ^tage during the poiyfn- 
erizatsoh or at an eption add the 

$ amine at a stage during the po lymer&al ion 4 when the fuel resistance of the Me h aye r ad lies ion sirengt h { h ih e m ulti- 
layer hose is t<iken }nio con s^de ration. 

T0O$1 j The above- mentioned amine may, for example,, be a monoamine, a diamine or a inaniine. Furiher. in adsf ii lor* 
to such an amine; a carboxylle acid such as a monoearboxyiie ac$d. a dicarboxy^c acid or a tricarboxylic acid, may also 
be added, as th e case requ ires , so long as the mfeo of the terminal group con above- 
to mentioned range. Such an amine and a carfeoxylic acid may be added slmtiitaneously or separateiy. Further* the fol- 
lowing amines and carboxyiic acids may, respectively, be used alone or in combination as a roixtu re of two or more of 
them, 

£0QS2j Specif ic exam pies of the monoamine to be added, include an aliphatic monoamine such as methylamine; 
ethys amine, propyl amine, butytamihe, pentylamine. ; hexyiamine- he ptyi amine \ octylamine, g-efchyihexylamine, non- 
15 ylaminei decyiaroine. undecyfeminej dodecyiamine. mdeeylamihe, teh^deeyjamine; pentad eeyiarosne/ hex ado- 
cyi am ihe; octadeey famine- octadecyteneamine, eicocyi amine or dccocyl amine; an a McyeHe monoamine such as cy- 
elohexyiamine or methylcyelbhe^^ aromaljc men oarnine such as hen^y Jam ine or |^phenylmethy{arhina; a 

symmetrical secondary ami^ 

N,N-dihexylamine or N f N-dibutylamine: and a composite secondary amine such as N-me- 
thyi- U" &utyiamine< N ♦methyi-N-dodecy lamine, N-methyi-N -oct adecyiamine, N-methy i-iM-hexadecy lamine; N-rne- 
thyi-N-oetadecyiamlne, h^propyi-N^hexa^ 

fOGSSf Specif ic examples of the d iamine m be added 1 nelu rie an aliphatjc dlam i ne; such as ethylenediamln e/trimeth^ 
yienediaminevtetra^ hexarri&thylene^^ 

tamethylenediam^ dlodecamethylene- 
25 diamine, trlde^ hexadecamethy^enedlami ne. octadeeamethyiened?arnjrie or 2 2,4-^4, 4-trim eth- 

yl hexamethyienediarh she; an alieyclie diamine such as 1 ,3/1 .4-e^lohexanediamirie, 1 ,3/1 ,4-cycioh exanedimelhyk 

phoronediamme). ^ 
methane,; bi 
30 an aromatic diamine sd oh as 

|0O64| Specific examples of #*e tham bis 
(hexamethylene)trc^ 

(decamethylene^tnarnine ; bislundecamethyienejtriamine, b)s{dede^amet^ylene)triamwe and tns(2-aminoetbyt} 

amine: 

33 £0085] On the other hand, the carboxyltc acid to be added include an aHph atle monoeaitjo^y i h aei d s uch as acetic 
propionic acid, bu^oc aei^ acid, pela r^onic acid, 

uridecanoic acid; Jaurlc acid, trMecanoic acid, myrisfcie acid, myristoteic acid, palmitic acid, stearic acid, oleic acid; 
iinoleic ac^dvamchic acidybehenic^ 

acid or methy?cyciohexanecarboxylic acid; an arcmstic monoearboxyiic acid such as benzoic acid, totuie adld t ethyl 
benzoic acid or phenyl acetic acid; an aiiphatsc dicarboxylic acid such as malonic acid, succinic acid, glatahc acid; 
adipic acid- pimelic acid; suberic acid; azelaic acid y sob acic acid, yndecanedione acio!< dbdec&nedfone acid, hexade- 
canedione acid, hexadscenedione acid; Qctadecadione acid, octadecened^one acid, elcosand rone acid, e?cosendione 
acid, docosahdio n e acid; d igiycoi ie acid or 2 .2 .4-trimett?yl adipic acjd; an aricyclic dicarboxytic acid s uch as 1 ,4-cy- 
cJohexanedlearfooxylic acid; an aromatic dicartooxylic acid such as fcereph^ 
^5 metaxyiyiene dicarboxyiic acid or paraxylyiene dicarboxyllc acid; and a tricarboxyiic acid such as 1 .^^-butanetricar- 
boxyiic acid, i .3,5-pentanetncarboxyiicacid;^ 
ar?etrlcarboxyJ}c: acid or trimesic acid; 
[00S6J The teiminai modified polyam 

terminai modified polyamide IE prepared by preferably one wtierein 

the above diamine is at least or^e member selected from the group consisting of aliphatic diannihes and aHcyclic di- 
amines, from the viewpoint of the fuel resistance of the interlayer ad hesid (i) made of 
the f iuorocopoiymer; the melt stabiiity and suppression of formation of a gelled substance; 

[0DS"71 Further; the termlnas modified polyamide 12 or the like may be a rriix^^^ 11 or a 

mixture of tvvo or mom poly^^ a case; the 

^5 termi hai amino group concentrati on and t^ 

mldes 11 or polyarnides 12 : are determined by the terminal amino group concentrations, the terminal carboxy I group 
concentrati ons and the blend ratio of the plu railty of constst^ljng poiyamides 11 or poiyamides 12. At that time, It Is 
necessary that at least one constitutmg component Is poiyamide 1 1 and/or polyamide 12 which satisfies the condition 
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of (tenrun&l amto^ 

[89SB} The terminal modified poiyamide 1 2 or the iii<e m one haying a relative viscosity of ftDrn 1 .5 to 3 .5 , preferably 
from 1,8 to 3;0 : , as measured in accordance wit^^ viscosity is smaller man the above range, 

the rneehars ieai property of the obtai nable: mu !tir layer hose is likely to be Inadequate, arid if it is too large beyond the 
'$ above range, the extrusion pressure or torque tends to be too high d uring the processing whereby the production of 
a mults-iayer hose is likely to be difficult, 

{0080] Further, the termina? modified poiyamide 1 2 or the like to be used in the present invention may be a single 
polymer^ a mtxto re with the above-mentioned copolymer or a mixture (blend) with another poiyamide resin or another 
thermoplastic reein. The content of the tormina! modified poiyamide 12 or the like in the mixture js preferably at least 
i& ©0 mass%. Further, of course, it may be a mixture of the terminal modified poiyamide 1 1 and the terminal modified 
poiyamide 12: 

[0O70| Said another poiyamide rosin to be blended may be a homopolyrner such as poiycaproamide (nylon 6}> pol- 
yethylene adipamide (nylon 26} 5 poiytetramethyleneadipamide (nylon 46);, polyhexamethyleneadsparoide (nylon 66), 
poly hexamethy lone azepam Ida (nylon 89) , polyhexamet hyfenesebacamide (nyibn 61 0) 4 poly h examethyie neundeea- 
is mide (nylon 8 1 1 % pejyhexamethylenedodecamide (nylon 812), polyftej<&methy5enete^ ST), paiy- 

he^afnethyieneisephtha^mid^ SI), poly^onamethyie^^dodeeamide (nylon potydeoamethyienededeca- 

rn ide (nylon 1012), polydeGamethylefiedodeeam ide (nylon 1 21 2}, polym ethascyieneadipamide ( nylon yxD6) ? poJytr^ 
metftylftexame^ 

polybis(3~methyi-4-aminccycioriexy{} methane dodeeamide Cnylondjmetfryl PAGM12), or a oopoiymer prepared by us- 
20 ing the starting monomer for ^ 

[Q871j Further; said another therrnoplastie resin to be b [ended may, for example, be a poiyoSefin resin such as high 
density polyethylene (HOPE); low density polyethylene (iDPE), ultrahigh molecuto^ Isotactie 
polypropylene, ethySene/prepyiene copolymer (EPR), ethyl eneAfmyia^ate copolymer (E 

copolymer saponified prod yet (E VOH) > ethyleneiaeryije acid copolymer (EAA), ethy leneymethaery lie acid copolymer 
3$ (EMAA), etftylene/methyl acrylate copolymer (EMA) -., ethylene/methy I methaery late oopolyme r (EMMA) or ethylene/ 
ethyl aery Me copolymer (E E&J : a polyester ? esln such as poiybutyJene terephthalate (PBTr) , poSyethy lane terep hthai ate 
(PET), poiyethyiene isophthaSate (P (PAR), 
poiybutylene napht&alate (PBN), poiyeth^ 

such as poiyacetal (POM) or polypherjytene oxide (PPQ): a polysulf one resin such as polysuifone (PSF) or poiyethar- 

m suifone{P£S); apotyt^ 

rssin such as poJyether ether ketone (PEEK) or polyalfyl ether ketone (PEAK); a polynitrile resin such as poiyaerylonitrile 
(PAN), polymethacry Inst rile, aerylonithle/styrene copolymer (ASj, methacrylonitriie^tyrene copolymer, aerylonithte/ 
butadiene/styrene copolymer^ (IViPS)c. a polymeihacryiat^msin^. 

such as poly methyl methac^ 

^5 acetale(Py^ 

dde/v iny iidene chlonde copolymer or vinyiide ne ohio ride/methyl acrylate copo iymer; a cellulose r esin such as cellulose 
acetate or cellulose lactate; a polycarbonate res sn such as pplyoarbonate ( PC) ; a polyim ide resin such as thermoplastic 
poiyimide (PI), poiyamide jmjde { RAI) or poiyether imide (PS I); or a thermoplastic poly urethane resm: 
[0872] Further : it ts preferred to add a piasticizer to the terminal modified poiyamide 12 or the ike to be used In the 
present invents on. The piastieizer may, for example, be a benzene sulfonic acid alkyl amide, a toluene sulfonic acid 
alkyf amide or a hydroxybenzoic acid alky 1 ester, 

[0(373:] The benzene sulfonic aeki ajkyi amide may; for example be benzene sulfonic aeid propyl amide, benzene 

[0074} Further, the toluene sulfonic acid alky I amide m ay, for exem ple ? be Methyl -o~ or N-ethyl-p-to I uene sulfonic 
45 bcM buty I amide or N~efbyi-o- 

[007S] The hydroxybenzoic aoid al kyi ester may, for example, be ethy Ih exy I o- or p-hydroxybenzQate } hexyldecy i o- 

or p-hydroxybenzoate . ethyidecyio- or;P-hydroxyben^oate : octyioctyi o- or p^hydroxybenzoate, decy idodecyl a* or p~. 

hydroxybe^oate, methyl e- or p-hydroxyben^Qate, butyl o- or p-hydroxybenZDate, hexyl o- or p -hydroxybenzoate, -n^ 

octyl o- er p-hydroxyben^oaterdecyi or or p^hydroxv^ 
so Among the above; a benzene SiitfonfC acid aJkyi amide s uch as benzene sulfonic aeld bisty I amide or benzene 

sutfon-feaoid.2^th.yihexyl:amide;.a 

or N-ethyhp4oiuene sulfonic acid 2-ethylhexyi amide - or a hydroxy benzofe acid alky 1 ester such as ethylhexy ! p-hy- 
droxyben^oate, hexyideoylp-hydroxybenzoate or eihyldeeylp-hydro^ 

prefefabiy: benzene sulfonic acid butyl amide^ metr^lhexyip-hydroxybenzoate or hejcyldecyl p-hydroxybenzoate may, 
^ for example, be used. 

[00771 The amount of th e piastlcsze r is f rom 1 to 30 parts by mass, preferably from 1 to 15 parts by mass, per 1 00 
parts by mass of the terminal modified poiyamide 12 or the like, if the amount of the plastscizer is less than 1 part by 
mass, no substant iaf piasticizing effect can be obtai ned; and if ihe amount of the plasticizer exceeds 30 parts by mass. 
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the low temperature impact resistance of the mu!0-iayer hos^ tends to be low. such befog undesirable, 
[QG7&} Further, it ts pref erred to add an i mpaetTed ml ng m aieriai to the terminal modified pol^am Ida 1 2 or the Me to 
bo used i'ri the preset improve the impact 

resistance and is preferably one having a tensile modulus of elasticity of at (east 500 MPa as measured m accordance 
s with ASTIVi D88£^ impact- 
red if c'i ng m ate rl a I 

[0079] The impact- reducing male ri aj rnay, for example . be an {ethylene and/or pr opylen e)/a-o lefin copolymer, an 
(ethylene and/cr propy Senega ^-unsaturated carhoxy lie acid andfor an unsaturated carboxyiie acid ester) copolymer; 
an monomer polymer;; an a^ 

iQ tomer. These mBterials may be used albrie or as mixed. 

[GCfSOj The above-mention ed (ethylene and/or propy!ene}/a-oiefin copolymer is a polymer obtained by oopoiy mer- 
ging Gthy ion e and/or propylene with an &~o!ef in having at feast 3 carbon atom : The a clefin having at least 3 carbon 
atom may be propylene ( 1 -buiene, 1 ^pentene, 1 "he^ene, i -heptene, 1-octene, 1-nonene : 1 - deeeoe\ 1-undecene , 1 -do- 
dec ene ( i -tridecene. 1 -tetradecene , 1 -pentadecenev 1 -hexadeeene ; 1 -heptadeeene, 1 -oetadeeene, 1 -nonsdeceno, 

?s i .©loosen e ; 3-methyl-i -butene, 4-metnyi-1 *butene, 3-methyr *i -pentene. 3-ethy i> 1 -pehtene, i -methyl* 1 -penteno. 

4- methyi-l -he^ene; 4 s 4-dim8thy^1 -hexene^ 4,4-dtmethy:! -1 -pontone, 4*ef.hy:-1 -hoxene. 3-ethy i> 1-hexene, 9 -methyl - 

1- rJCiiS*S^fi'Si^- : i i : -i^feftKyl-H"^ii^i©&©n©- or 1 2 -ethyl- 1 ^etfadeeene, or a com 

fO.OBtj Further; a polyene b^ ^-pomadiene, 1 ,4-hexadiene, 1 ,5~rjexadiene, i <4-oe- 

tadtene, 1 ,5-cctadiene, 1,8-oetadfene, 1 ,7-oeiadtene, 2-rriethyi-i ,5~hexadiene, 6« rneihyM ..5-heptadiene. 7-methyi- 
£8 1 ? 6-octadlene. 4~ethyJ{dene^me cy~ 
clenexa^ieneydteydo^ 

2- norbornsne, 5HSopropyiidene-2-norbornene, 6-chloromeihyl:^:%^ 2^3-di*seprop 

5- norbornehe, 2-etbyfee 

Thea&ove-m unsaturated 
2$ carboxylic acid ester) copolymer is a polymer obtained by copoiymehzing ethylene and/or propylene with an &,0~tm- 
saturated carboxylio acid and/or an isn saturated carbox 

monomer may be acrylic acid or methacryllc acid, and the ot ^-unsaturated carboxylic add ester monomer may be a 
methyl ester, an ethyl ester, a propyl ester, a butyl ester, a perctyl ester, a hexyi ester, a heptyi este?\ an octyl ester, a 
nonyr ester or a deeyl esterof such an unsaturated carboxylic acid, er a mixture thereof. 
so {QQ83T The above-mentioned fonomer polymer is one havino; at jea^ an 
oief in with an d^p-uhsatu rated carboxylic acid Ionised by neutralisation with metal ions. As the olefin, ethylene is pref- 
erably employed, and as the &>p- unsaturated earboxyUc acid, acrylic acid or methaery;ie acid is ^ pref erably ernpfoyed. 
However; they ^a^^^ 

copolymers zed thereto. Further; the metal ions may, tor example ; be Al Sn, Sb, Ti ( Ivtn, Fe, U't, Cu, 2n or Cd, in addition 

&3 to: an alkali metal or an alkaline earth metal, such as Li , Na. K= Mg,. Ca, Sr or Ba, 

|G0S4} Further the aromatic vinyl compound/a con|u^ated diene compound bioGk-copoiymer is a block copolymer 
composing aromatic vinyl compound poly mer blocks and conjugated diehe compound polymer blocks, and a block 
copolymof having at least one aromatfe vinyl compound polymer block and at least one conjugated dione eompouhd 
polymer block, is employed. F^urthe^ i n such a biock^^c^ bond in the conjugated diene corn- 

40 pound poiymer block may be hydrogenated: 

{00^5] The aromatic vinyi oompou nd polym er bl:oek is a polymer block composed mainly of structural units derived 
from an aromatic vinyl compound, in such a case ; the aromatic vinyl eornpou nd may, lor example, be sty rene, ct- 
m ethyl styrene, o-methylstyrene, m -methyl sty rene, p-methylstyrene, 1,^-dimethyislyrene, 2,4-dimethyistyrene. vinyl: 
naphthalene, vinyl anthracene, 4-fjropyls tyre ne, 4~oyc]ohexy:styrene, 4~dodecylstyrene, 2-ethyi-4-beh^yistyrene or 

45 4-{phenylbuty i)siyrene. The aromatic vinyl compound polymer block may have structural unts made of one of more 
types of the above-mentioned monomers. Further/ the aromat polymer blocl< may have stryctural 

units made of a email amount of other unsatu rated monomers, as the case requ ires . 

p0SS| The conjugated dienecompound polymer block Is a polym or block f ormed of one b r more types of cohluga^ted 
diene compounds «:uch 1 ,3- butadiene, chlorop rene, '* sop rene > 23-dlmethyl - i ,3- butadiene, 1 ,3-pehtadiehe, 4- me- 
ss thyl-1 .S^pontadiene and i iS'hexadiene; In the hydrogenated am 

ymer. some or ail of unsaturated bond portions tn the conjugated diene compound polymer block are hyd? overrated to 
saturated bonds^ Here ; the distribution rh to^ ooniugated diehe may be random , 

tapered, partially blocked or an opti onai edmbinat ion thereof: 

[0087] The molecul ar structu re of the aromatic vinyl com di ehe eornpound block copolymer or its 

55 hydregenatedp^ 

invention f as the aromatic vlnyi compound/conjugated diene block copolymer and/or Its hydrogenated product, at least 
one of a diblock copolym er w here 

polymer block are linear^ bonded; atnblock eep linearly bonded m the order 
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of an aromatic vinyl compound polymer bleek/QQnjujated di^tie compound polymer btoek/arornatsc vinyl compound 
polymer bioeK; and th^r hydrpganated products. Is prefer§b^ employed. Speeificailyy a npn^ydrogenaied: or hydro- 
gen a ted styrsne/butads©n:e copolymer; a noo-hydrDgenaled or tiydrogenatad styrene/isoprerje copolymer, a n on^y- 
drogehated or 

s dlene/styrsne oappiymer or a non-hydrogenated or hydragenaisd styrene/(isop^ 
may, for exam pie, be mentiq ned . 
£0068] l^e^bove-roen:^^ 

as hard segments and poly ether units or poly ether ester units formed by polycondensatipn of a poiyether with a ciiqar- 
boxy Jic acid, as soft segments. It may, for example > be a poiyether ester amide elasi^er or a polyether amide elas- 
to tamer, 

X0089j The poly am^e-forming unit as such a hard segment niay v for example, be a lactam of at ieast a-m^rnberod 
ring, an arrMhd^^ 

[0090] The iactarn of at feast S-rnembered ring may, for example, be s-caproJactam or laurc lactam. The aminaear- 
bcxylic acid may^ for examp*©, be Sramihoca^^ 
[0091] As the dfcarboxyiia aerd toeo 
it may, for exam p^e.be an aiJph alio di 

acid, undecanedione add, dodecanedione acid or 2 } 2,44rimethy:adipic acid; an alieydic dicarboxyllc acid such as 
1 ; 4<ydohexanedicarboxylicadd; or an aromatic dicarboxy^ie acid such as terephthalic acid, ssophthalic acid, phtha>ic 
acjd or xylene dicarboxysie acid. Further, as a C a@ dicarboxylsc acid 3 a dimehc fatty acid may be mentioned. The dimefic 
fatty acid is a polymerised fatty acid obtainable by polymerizing e.g, a C a ^ 4 saturated, ethyleoicaily unsaturated, acet- 
yienicafiy un^^ 

[0092] As the diamine to constitute the nylon sa&, a C 2 ^ diamine is usually employed. Specifically, it may. for ex- 
arnp^ be an al^hatic diamine such as etbyte.nedSamjne : trimethylensdiamine, tetramethyleriediamtoe, pentamethyl- 
enediamine 5: bexaroethv^^ heptarhethyieh^ nonarnetftyjehe^ 

decamethyienediamine, undecamethylenediam in e, dodecamethylenedlamine or 2^,4/2,4,4-trimeihyiheKame^hy^ene- 
diamine; an aiieyefic diamine such as 1 ,3/1 : 4-eyc] o hexanedir^ethy iamin or an 

aromatic diamine such as xylylerse diamine. Further, as a C 3e diamine, a dimeric amine haying carboxyl groups of the 
dirnerje^ 

[0093] Further, the poiyether unit as a soft segment may, tor example, be polyethylene glycol, polyp ropy fene-gJy col, 
30 poiytetramethyiene gtycoL polyhexamethyjene glycol tetrahydrofuran or a copolymer prepared by using a plurality of 
such pGjyether-fdrming monomers, 

[0094] The poiyether ester ajiii^e elastomer is poiyether and the above 

poiyamlde-iorming unit hayin g terminal carboxyi groups prepared by introducing the abo^e-meMoned dicartoxync 
acid. 

[0095] Further, the polyet her amide elastomer ^ 

substituting an pe^y ether, 

and a polyami^e -forming unit 

[0096} Further, the above-mentioned (ethylene and/or propyfenej/o-pief in copojymer, the (ethylene and/or propyl - 
ene)/(a,p-unsatufated carboxylie acid and/or unsaturated carboxyiic ester) copolymer, the ionomer poiyrner. the block 
4$ copoiymer of an aromatic vmyi compound and a conjugated die no compound; to be used as an impact- reducing ma- 
terial, is employed preferably In the form of a polymer modified by a carboxylie acid ancfer its denvahye. By the mod- 
ification with such a component the obtainable multi-layer hose will be one having a low temperature impact prope?1y 
and a meehan ieai property well balanced . 

[0097] As the oarboxy lie add and/or its derivative to be used for the mo^ group k a oarboxyHc 

anhydnde group, a carboxy No acid ester group, a carboxyiie acid metal salt group v a carboxylfc acid imtde group, a 
carboxy lie acid amide group or an epo^ for a compound containing 

such a functional group include acrylic add,, meth acrylic acid, malefe acid < tunnaric acid , itaconic acid; crolon ic acidv 
memylmaleieacM, methyl fum 
boxyiic acid, endcis-biGyclo(2 ! 2>1|h^^ 
so methyl maleate : monomethyl itaconate, methyl acryiate : ethyl acrylate. butyl acryiato s 2-ethyihexyS acrylate, hydrox- 
yethyi acrylate, methyl methacr7iate r 2-sthy!hexyUmemacrylate ? hydroxyethyf methacryJate, aminoethyl methacrylale, 
dimethyl maleate, dimathyi itaconate, maieic anhydride , itaconic anhydr5de 5 citraconic anhydnde, endobicycio42 ? 2 t 1]^ 
5-heptene-2,3-dicarboxylic acid anhydride, rnaieimide, N-ethyi maleimide, N-butyl maleimide, N-pheny! maieimide 
acryiamide : meth aery lam ide { giycidyl acrylate gJyeidyl methacryrate, grycidyi ethacrylate, glycidyl itaconate and gfycidy] 
55 citraconata. 

[D09EJ The arnount of the im is from 1 to 35 parts by mass, prefer-ably from 5 to 25 parts by 

mass, more preferably from 7 to 20 parts by mass, per 100 pans by mass of the termini modified poiyamide 12 or 
the like, if the amount of the impa^reducmg materiaf exceeds 35 parts by mass, the inherent mechan!eai property as 
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a multilayer hose tends to be Impaired, such being undesirable . 

[0099 1 Fu rther, to ^ or the like to be used in 'ih& present invention, ah antioxidant 

of e.g. s. pft&mityp&i te^titi^rift^ a phosphite type or an amine type; an ultraviolet 

type, a beraophenone type : aben^otriazbletype, a cyanoacrylate type or a metal complex type; a weather resistance- 
s' improving agent of HALS type; an antistatic agent such as an aikyJarnme, an aifcyiafnide. an : al*cyi etber : an alky* phenyl 
ei hefy a glycerol fatty acid ester, a sofbitan Fatty acid ester, an alkyl sulfonate, an aiky ibeo^ene: sulfonate ; an ai;kyl 
sulfate arr aikyl phospha^. a quaternary am TTionium sail or an alky! betai n ; an inorganic flame retareisrtt such as red 
phosphorus, tin oxide, zirconium hydroxide, bariurn metaborate, alummarn hydroxide or magnesium hydrox^e; an 
organic flame retafdant of a hsiogen type, a phosphate type, a meiamine of cyanuric acid type; a -lame retarding 
to ajuvant sucfras antimony trioxide; others such as a lubricant, a nucleic agent, a crystallization accelerating agent, an 
oil agent : a pigment, a dye stuff and an inorganic f tiler, may be i ncorpdrated as the case rsq litres 
[01 00] As described above , the muiti-layer h ose Of the present in vention has a muiti-iay^r structu rs wh erein the outer 
layer (ij) of the multi-layer hose is formed by poiyamide 11 an d/orpoly amide 12 which satisfies a condition of {terminal 
amino group concentration}^ inner layer (!) made of a fiuoroeopol- 

ymor containing it^oonte therewith. 

[01 01 ] in the mu itMayer hose of the present invention, the adhesion strength between the in ner layer (I) and the 
outer layer (ilj is at feast SG Nfem, preferably at least 30 N/ern, more preferably at least 4(5 Wem; most preferably at 
least SO Nfero.: 

[01021 Furthsr, the dependency production of the hose is preferably as srnaJI as pos~ 

so sible it is pr^ 

[0103] In the present ^nvehttoh; even at a high winding rate of e.g. 50 rn/mlh dur ing the produetion o? the mu^i-layer 
hose, it is possible ^ to ■ : ':pbt^ : o- : #i^S ; '^lh.igih- infsrtayer adhesion strength: In other words, in the present invention , the 
dependency of the interlayer adhesion strength en the winding rate dun ng the predtiotion of the rnutt^iayer hose^ is 
extrernely small 
^ |D1<54| \tk a ease Wh ere the 

the Inner layer, part^ is sometimes required to have electrical conductivity By such 

electrical conductsvity it becomes possible ^ static electricity generated duri rrg the transportatidn of a fluid 

such as a liquid fuel. In such a case, in order for the electrical be effectively provided^ the surlaee 

resistance as ah index ^ 

so taring the inner layer 'Is preferably at rnbst 1 0 s £^square ? as measured i^ SAE J228C, 

|01 S§J it Is preferred that the electrical conductivity is developed by adding an electrical cond^ 
to the innermost layer of the multi-layer hose. 

[01 08] The electrical conductivlty-inlpartlhg filler may for example, be a powder of metai such as copper, niekelor 
silver; tiber of rnetaf such as iron orstainless^ s^^^ black, carbon fiber- 

s' ordarborrn&hbtube, or a metal iribrgante^ 2 the oxi de , glass beads or titan ii?m oxide 

coated by metal sputtering or eiectrbless plating, &rnong, them, carbon biaeK is most p referred ; since hydroxyi groups 
orcarboxyigro^p as adhesive groups to trnprove the adhesion 

of the inner layer 

[0107] The content of the electrical conduetNI^-impartihg filler optionally determined depending upon the type of 
4Q the filler, the composition of the f luori nated resin such as ETFE constituting the innermost lays?; and the designed 
electrical eohductfv^ 

erahly from 1 to 30 parts by massv particularly preferably from 5 to 20 parts by mass^ per 1 00 parts by mass of the 
rssin constituting the inner iayer such as ETFE. However, the above-men^cned conductive f iller is likely to adversely 
affect the strength or fluidity of the resin to which it is Ihcofporated. Accordingly its content is preferably as small as 
is possible within a range whe re the deslr ed eohd uci iv% level is obtainable, 

{01 0S| The muiti-Sayer hose of the present invention is basically a multi-layer structure having taminated the inner 
layer (0 made of the flu oroeopbiymer and the outer layer (II) made of the poly amide resin (the terminal modified poiya- 
mide 11 and/or poiyamide 12), tmi a multi-layer struetu re of [(I l|/(| )] {he?Binafte r sometirnes ref e rred to as "the basic 
layer structure"): 

[01 00| The total number of layers in the multi-lay er hose of the present invention is not particularly limited so long 
as the above basic layer structure is contained, it may be at least ^oi^^eYSi- .tot:;!^ vrew :: bf : the' : c : Oi^s;troction of the 
apparatus for producing the ^ multi-iayer structyrie, it Is usually at most 7 layers, preferably from 2 to 6 layers, mom 
prefe fabiy from; 2 to S layers. 

[01 10] For eKarhpie, the fbl Ibwt^ be mentioned. 

< t } { II '^llj/d, wherein (II i: ) Is usually a layer made of a poSyarnide resin ether than one defined by the present 
mvenfton, but does not exel ude a poly amide resin defined by tho present Invention (the same app lies h ereihafter). 
(2) layer made of a flu oh nated resin other than one defined by the present 
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invention, but does not. exclude ■ $ fiuorinaited r^sfo: defined by tfte present invention , Further this layer may be a : . 
layer made oran eiecsrocondu^ 
h erein after), 
(3) {Hy(H)/(i)/(i'j 

s (4) ■ -CjiiVCi^tJ'^Cr"^- -whi--efr^f:n 0") is usually a layer made of an eSeQtroeon^ 

than one defined by the present Invention , which is Cerent from {\% but does not exclude an electrocooduetive 
liuorinated resin composition defined by the present invention (fc^ same applies hereinafter}, 

10 [0111] Here, it should be mentioned that in Ih e basic layer structure U>/(t)} or in eaeh layer struoture as descrtoetS 
above, the layer 0 ) made of a t) uorinated resin defined by the present invention may be a layer made of an eJectro- 
•Gondoetrve sesfn composition.: . . 

pi 12} The poJyarntde ressn other ift&a one defined by trie present invention may, for example^ be polycaproamide 
(nylon 8), polyethylene adiipamide (nyton 2£)iv polyt^ 

0 (nylon S6) : poiyhe^arriethy^ 

neundecemide {nylon Mi), polyh Si 2), po^^exemetriyJeneterephthaJemide (nylon 

6T) y poiyhexanietr^yieneisophthalamide (nyion 81), pQiynonamefraylenedodecamide (nylon 912), polydeeamethyiene- 
dodaeamide (nylon 1012), polydeeametriyien^ (nylon lOTJy poSydecamethy^ (nylon 

1212), polymethaxyieneadjpamMe (nylon MXD6), polytrimethyihexarnethyJe^eterephthaJamide (TftiHT), poiybis 

£Q (4-aminoGyolohexy!)rnethane dodecamine (nylon RAGM12), polyfoisp-methyt-^ methane dodeca- 

mide (nylondirnethyi PACM 1 2) :> or a copolymer prepared try using a pium^ of polyamide material 
luting such resins, or a mixture thereof, 

|01i33 Further, the fluoridated resin Gtherthan one defsned by the present invention, which constitutes 
may for example, be poiyviny^dene fluoride (PVDF), polychiorofrifluoroethylene (PCTFE), ethylene/tetrafiuoroethyiene 
2$ eopoiymer (ETFE), ethyJene/ch 

polymer (TFE-/HFP, F£P), tetrafiucroethyiene/hexanuoropropyieneMnyiidene f^onde copolymer (TFE/HFP/VdR 
THV), tetrafhjoroeShylene/perftuoroCaikyl \f'my\ ether} copolymer {PFA}, or a mixture thereof, 

[01 14] Further, the multi-l^ in addition to the inner layer (I) and the oute? 

layer (it), one, or more layers made of other thermopiastje resins within a range not to deteriorate the f uei resistanee 
^ of the i nterJaver adhes son strength . 

[0115] Such otrw thermoplastic resins may, for example, be a peiyotefin resin, such as a high density polyethylene 
{HOPE), alow dens^ 

propylene^ an ethyJene/propyiene copolymer (ERB^ an elhyi ene/Vinyl acetate copolymer (EVA), an elhylene/vmy^ ac- 
etate copolymer saponified product {E^OH^ an ethylene/acryHc acid copolymer (EA A}, an ethytene/metttacryfcc acid 

55 copolymer (EM AA), an ethyf sne/methyj acrylate copolymer i(EM A) ? an ethyien e/m ethyl meihacry late copolymer (HIVS- 
MA) or an ethyiene/ethyl aerate copolymer (EBA); a modified polyotef in in which the above polyolefin resin further 
contains a eaffooxyi group or its salt, an acid anhydride group, an amino group, an isocyanate group, a glycidyi groups 
etc . ; a polyester resin such as poiybutylene terephthaiate (PST) , polyethylene tefeph#ialate (PET), polyethylene tso> /; 
phthalate (REi), a copolyrrier, polyaryiate (PAR), polybutylene naphthoi (PBN} ? polyethylene napMhaiate 

& (REN) or liquid crystal poiyester (LCP): a potyeth or resin such as p efyacetai (RDM) or polypheny^ene oxide ( PPQ) ; a 
polysuifone resin such as polysulfone (P55F); or poiyether suSfone (FES); a poiythioefeer resin suoh as polypheny iene 
sulfide (RPS) or polythloether sulfone (PTES); a polyketo^ 
ether ketone (PEAK); a polyntrlte 

polymer (AS) ; meth aery ; on ilrile/sty rene copolymer, acryion^r^e/biftadiehe/styrene copolymer (ABS) or methacry ion i - 
45 trae/siyrene/butadiene copolymer (M such as pQlyrnethyl nriethacrylate {pM MA) or poiy^ 

ethyl methacryiate (REM A); a polyvinyl acetate resin s ueh as poly vinyl aeetate ( P VAc); a polyvinyl chi oride resm such 
as poiy vinyiiMene oM^ vinyl ehioede/vjnylldene eh sonde copolymer orviny Sldene 

chJoride/methyi acryiate copolymer; a oeHuiose resin such as cellulose acetate or cellulose butyrate; a polycarbonate 
resin such as poiycarbonate (PG): a polyimide resin mch m thermoplastic poiyimide iPt), poiyamide Imide (PAi) or 
3° polyeiher imide (RE^^^ 

[01 1 81 Further an optional base rn^enai oth er th an the thermoplastte resin, such as paper: a metal material ; a non- 
si retched, mortoaxialty stretched or biaxialiy stretched plastic film or sheet : a wo van fabric , an onwoven fabric , a rnetai 
cotton mateiiaf or a wooden material may also be laminated. Here, the metal material may for exampie, be a metai or 
metal compound of'e-g. aluminum. Iron, copper, nickel, gold, silver, titanium, molybdenum, magnesium, manganese, 
55 tead, tin, chromium, beryllium, tungsten or cobatt, an alloy stee! such as stainless steel made of two or more types of 
these metals, or an alloy such as an aiuminum alloy a copper alloy such as brass pr bronze, or a nickel a!k>y. 
[0117] The outer diameter of the multilayer hose of the present invent ion is designed in consideration of the flow 
rate of a fuel (such as a gasoline fuel), and its wail thickness is designed to be a thickness whereby the permeability 
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of the fuel is s.ufJiciently amali and the burst pressure of ■ & usual hosQ can maintainecf and whereby flexibility can be 
maintained so as to fscliitate the attaching operation of the hose and to provide good vibration resistance during its 
use They are hot particularly I imitad, but it Is us uaiiy preferred that the outer diameter is from 4 to 30 mm. the Inner 
diameter is from 3 to 25 mm. and the wail thickness is from 0,05 to 5 mm, 
$ [01 18] i n the mu itHayer hose of the present invention . the thickness of each layer is not particularly limited, and may 
be optionally changed depending upon the type of the poiyrner or resin constituting each fayer : the number of total 
layers, pariiteujarpurpase^ieic.Th^ihtekness of each layer is determined taking into consideration the properties such 
as the fuel barrier property; low temperature impact resistance, f lexib^ity^ ^o. of the multHayer hose, 
[0119] Specif icar?y ( the thickness of each of the inner iayer (i) and the outer layer (H) is preferably from 3 to 9C% ( 
based on the total ;^iclcness :6f t^e :: m u&M&yer .'bose : . Further, particularly,.- ^& :: thtekhess of the inner layer (I) is more 
preferably from S to 80%, particularly preferably from i Q to based on the total thickness of the mu&Hayer hose, 
in oonslderaiio0 of th e f uel barrier p&ip&ttg; 

[01 20] As an example, a multi-layer hose having an outer diameter of 6 mm, an inner diameter of 6 mm and a 
thickness of 1 mm (inner layer: 0.25 mm s outer layer; o.?5 mm) may be mentioned. 

1& [0151] As' a'-pro^ssirf § Meihod.'fdr a mufti- layer hose of the present invention, there may be mentioned a method 
wherein cylindrical inner layer and outer layer are separately formed by an extruder, and the outer layer is covered on 
the inner layer by a heat shrinking hose, or a method wferein an m ner iayer hose is Hrsfly formed by inner layer extruder 
and then, on the outer circumference thereof , an outer layer is formed an outer layer extruder However, if Is most 
preferred to emptoy a coextrusion process wherein the terminal modified poiyamide 12 or the like of the outer iayer 
and the fluoroeopofyrner of the inner layer are ooextmded in a moiten state and the two are subjected to heat fusion 
(melt bonding) td form a hose having a double layer structure in one step. Further, also in a case of a multi-layer 
structure of three or more layers, such a hose can be formed by eoextrusion in a similar manner 
|0122] Usually, coextrusion is a method to obtain a rriulti -layer of two or more iayer in a film or tubular shape, wherein' 
resins to form the respective layers, are kneaded and roeiied in two or more exlruders provided with screws and the 

£5 molten renins discharged from discharge outlets, will be extruded through dies provided at the forward ends of the 
extruders, white being contacted with each other in the molten sraie, to form a mun Mayer. 

[0123] With respect to the extrusion temperature., the screw temperature Is preferably from 100 to 350*0. and the 
die temperature is preferabJy f rem 200 to 350*0. Further the screw rotational rate "fs not particularly limited, but ft is 
usually preferably from 10 to 200 ipn, and the reteryrjon time of the msits in the extruders is preferably from 1 to 20 
minutes. 

[0124| Further, u and the inner la^er are preferably preiiminariiy pel - 

ietlzed- Namely; pm^ additives such as a pfasiicteer, to be mixed to the floor- 

□copolymer or to the termina! modified pd^amide 1 i or tfc e like, are mixed by a low rate rotary m ixer such as a V- 
Tormed Mender or a tumb 

a single screw extruder, a twin screw extruder or a twin screw krieader and palletized, A material which is liquid at 
room temperature ! of the melt kneading machine and melt-knead- 

ed. 

[D1 25] The peiletczsng is prof erabiy earned b ut by rnech anicai kneading at a temperature where all resl n co mp on ents 
wiii be melted, fallowed by pellets a cb- rotating twin screw 

*P extruder. 

[012£| Further, it is also preferred that at the time of carrying out the coextrusion, ail elements to constitute the 
compositions on the respective layers are supplied to hoppers of the respective extruders r grafting i 

etc. of the respective iayers are carried: out 'in theTespective .extruders;' followed 'toy eoeKtruslori., whereby compounding, 
grafting, etc. and coextrusion are earned out. substantially- at the same : t*nm 

[D12TJ In a case where the multi-i aye r hose of the present invention :fras : :a complicated shape ar m a case where 
hearbending is applied afterform^ a final shaped product in order to remove a residua? 

strain of such a shaped product, heat treatment (anneal treatment) may be carried out for from 0M to 10 hours at a 
temperature lower than the lowest m el ting point among meiti ng points of resins constituting the rrtu^ 
farmi ng th e mu lli-layer hose , whereby the & 
so [pi ^S] Further, the multi-layer hose of the present in vehtrbh may be one having a waveform region. The Waveform 
region h a region formed into a waveform shape, a bellows shape, an accordion shape or a corrugated shape. Such 
a waveform region may be formed over the entire length of the multi-layer hose, or may be provided partially at a 
suitable region. 

[0120] The waveform region may be easjiy formed by f irstly form irtg a straight tubular hose, followed by molding to 
S5 a predetermined waveform shape. A multi-layer hose having such a waveform region has a shock-absorbing prop 

and win be easy to attach, Fu it her, tor example, a necessary component such as a connector may be attached, or by 
bending, it may be formed into ash ap e of e.g. letter L ot letter UV 

[0130| Tb the mum-layer fc^^ may be provided in consideration of 
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% * ng stone . abras ion with other components or flame res sstanee . Namely, a solid or spa ngy protec live material mads 
of epichiorohydrtn rubber. NSR. a mixture of MSB with polyvinyl chloride, ehlorcsulfonated pojysihylene rubber, ehla- 
ri nated polyethylene rubber aery] rubber (ADM) ; oh fore prene rubber (CR)^ etbytene/propyiene rubber (£P R) , ethylene/ 
propyiene/cJiene rubber $EP&M% a mixed rubber of NBft w.fe 
$ type, olef in type, ester type or amide type, may be provided over the entire outer pirournlerence of the multilayer hose 
or on a part thereof, 

pi 31 J Such a protective ma^^ forming 
into such a porous body, a protective portson light in weight and excellent in heat shielding properties, can be formed , 
Further, the cost for the material can be reduced. O the r^ may be incorporated to improve the 

W strength. 

[01 Z2J The shape of the protective material is not particularly limited, but usually, it is a cylindrical material or a block- 
shaped materia? having a recess to receive the; mufti - iayer hose, in the case of a cylindrical matenai, the rnu^-Jayer 
hose may be inserted into a preliminarUy prepared cy I rn 

the multi- layer hose tor covering thereby to let them closely contact each other. To Jet them adhere to each other, an 
adhesive may be coated on the inner surface or the above-mentioned recess of the protective material, and the mufti- 
layer hose is then inserted or lit therein to let them adhere thereby to form a structure in which the mufJi-iayer hose 
and the protective material ^ 

|01 33 J The rnuiti#ye r hose of the present Invention is use! u I for various application ihpiuding automobile parts t 
internal combustion applications, machine parts such as power too! housings, as well as Industrial materials, electric 
and electronic parts, medical Instruments, food products, household or off ice eqiiipments, building material pans, fur- 
niture components and household appliances. 
[0134] Further, the mti^ 

resistance and thus useful for a pipe for transporting a enemies* fluid. Such a chemEcas fluid may, for example, be 
gasoUne, keroslne, dtesei gasoline, methanol. elftanoL isopropanoi, isobutanal, butanci, alcohol-containing gasoline, 
£s methyl t-butyi ether, oxygen-containing gasoline, amine-containing gasoline, sour gasoline, a caster oil-based brake 
fluid, a glycof ester-type brake fluid, a borate-lype brake fluid, a break fluid for very coid regions, a silicone oiRype 
brake fluid, ammeral oil-type brake fluid, power steering oil., a window washing fluid, an eng*neeooiing fluid., a medicine, 
an ink or a coating materia!. 

[01 35] The rouiti- layer hose of the present invention is suitable as a hose for transporting the above-mentioned 
so cheroicai fluid. Specif IcaHy. it may, for example, be a hose for a fuel such as a feed hose, a return hose, an evaparafron 
hose, a fuel fstier hose v an ORVR ho&e, a reserve hose or a vent hose, an pit tube, a bre^k hose, a Window washer 
hose, a radiator hose, a cooler hose for cootmg water or a cooling 

a hose for floor heating, a hose for a tire extinguisher or tire extinguishing installation, a hose tor a medical cooling 

equipment, a hose for spraying an ink ers 
35 [01 &6| The hose of the present Invention can be used even at; a ingh temperature and is usef \M } for example, as a 

hose for transporting a high temperature chemical fluid or gas. Further, it is particularly useful as a hose for a fuel 

[0137| Now, the present invention will be described in further detail with reference to Examples and Comparative 

Examples, but it should be understood that the present invention is by no means restricted thereto. 

[DI SS] (1) The characteristics and physicai properties of the pofyamide resin, the flu oroeopoiymer and the mufti- jayer 
<*o hose were moasu red as to Hows, 

[01 39] (ij the charactedstics of the poiyam tde resin were measured by the following method. 
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Terminal ear boxyj group con centration: 

[014GJ A predetermined amount of a poSy amide sample was put into a three-necked eggplant type flask, and 40 mL 
of benzylalcphol was added, then, the flask was immersed in m oil bath set at 1 80 C C, In a nitrogen stream. The 
sample was stirred and dissolved by a stirring motor attached at an upper portion, and titration was carried out with N/ 
20 potas si urn hydroxide {ethanoLsoiution) using phenof phthaiein as an in dicator, whereupon the concentration of 
terminal oarboxyl groups (u,eq/g) was obtai ned by the following formula: 

|f>QDH]-eobH eq/i D* g 

lerrninal amino grou p concentraffon: 

f0141] A predetermined amount of a polyamide sample was ihut into a flask provided with a turncock, and 40 ml of 
solvent phenol/methanol (volume ratio; 9/1 ) preliminarily prepared, was added. Then, the sample was dissolved with 
stirring by a magnet stirrer, and titration was carried out with WW nydroehforle acid using thyrnoi blue as an indicator; 
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whereupon the foment ration of terminal amino groups (u..eq/g) was obtained by the- foil owi ngr .formula. 




{Q14&J I n accordance: with ^ 

usi ng m rnass% s tilfurie acid as a soiv^ht : whereupon the relative viscosity was measured at 25 G G by means of a 
Ubbelohde viscometer: 

[0 143] Fu rth e r, the characte fistlcs of the fiuorocop0!ymer v v^6re measured by the following' methods . 
Polymer composition ; 

[01 44] Measured by a melt NMB analysis . a Monne content an alysis and an infrared absorpt* on spectrurn anaJysis> 
particularly, with respect to she comeot of polymenzed units ba^ed on itaoonle an hydride {i&M} or oftraoonEO ao hydride 
(CAN % t he abso fptton peak by sTrafehing vibration of C^O in the polymerized units appears a? 1 ,870 cor 1 in each case, 
sad accordingly; the absorbance of the absorption peak was measured, and the content M (mol%) of polymerized units 
based on JAN or CAN was determine L is the absorbarice at 1 ,870 cm- 1 , 

and a is a coefficient. As a, a=Q,87 determined by using HAN as a mode I compound, was used- 



|9145| Using a DSC apparatus (manufactured by Seiko instruments Co., Ltd.), the sample was melted at a temper- 
ature raising rate of 10°G/min ? whereby the peak temperate m m the melting curve was tateen as the melting pofat 



1 01 48| Using a flow lester (man uf&ctured- by 8h imadzu Go rporai ion } , the fl uorocopo iymer was extruded at a temper- 
ature of 297°C under a toad of 7 kg into an orifice having a diameter of 2.1 mm and a length of S mm. whereby the 
extrusion rate of the fiuorocopolymer was taken as the volume How rate 

[01471 P) Various physical properties of the mufti-layer hose- were measured by the following methods. 

{014&§ Evaluated by the method di^ciosed in SA;E JS26C). 
inte|ia^er ^dh es^^ 

£01491 The muftMayer hose was out into a length of 20 cm, which was further cut lengthwise to obtain a test piece. 
The outer layer and the inner layer were forcibly peeked for 1 cm from an end, and using a tensiton universal tester as 
an instrument; the outer layer and the inner layer were clamped and subjected to a ISO* peel test at a tensile speed 
of SO mm/m in . The highest strength was read from the maxim urn point of the S-S curve and Was taken as inte riayer 
adhesion strength (N/errt); 

tOi-SOJ Fu rther, peeling impossible" in Table i given hereinafter; means that the layers were so fjrmiy adhered that 
it was impossible to prepare the above-ment?oned test peace by peeling the outer layer and the inner layer; i^e. the 
adhesion was extremely good. 



Eiectrooonductivity: 

ptBI ] Measured m^aiCdordaiOee with SAE d226Q: 



Fuel, barrie f :property : : : 

The muiti-iayer hose was cut irvto a length of 1 m, which was used as a test sampie. The sample was dried 
aMlfi°Cfor%0ho 

by mixing Fuel C (isooetane/ioiuene-SO/SO by volume ratio) and ethane! in a volume ratio of 9071 0 , was sealed therein, 
whereupon both ends were sealed. 
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[01 S3] This sample was set in a constant temperature vessel of 80" C, and upon expiration of 24 hours, the hose 
was taken out. When the temperature returned; to room temp erature, the mass measurement was earned out The 
change in mass was divided by the inner layer surface area and 24 hours (1 day) to obtain a fuel permeabiiity coetielent 
{g/m 2 *dayi The smaller this fU$! pemieabM:!ty coettlGlent, the better the fuel barrier property, 
s PI 34] The fuet permeability coefficient is pmferabiy less than 20 (g/m^day), more preferably less than 15 {^/rn a - 
day), most preferably iess than'1 0 (g/m a -day), 

[0i55| Further, in order To secure an adeq uMe fuel barrier proper^ the thickness df the inner layer (!) made of the 
f iu orocopoly mer m preferably at feast 0,1 mm , Particuiariy preferably, the inner layer (!) is eombl ned with an Inner layer 
{V) made of another fluohnated resin layer to form a layer structure of at least two layers, and the total thickness is 
•J© preferably made to be at lea^ p>1 mm . 

F uel resistance of i ntert&yef adhesion strength: 

[01 58] A multi-layer hose was cut into a length of 20 cm . which was used as a test sample, i n this sample^ alcohol/ 
1 5 gasoline (G^ 16} prepared by mixing Fuel G (isopctanefeiuene=S0/50 by volume ratio) and ethanoi In a vol time ratio 

of 8S/15, was s^ This sample was set in a constant temperature vessel of 

m*Q and maintained for 1 ,0GG hours. Then, it was 
• was dfsed, and by the above^described method, the adhesion and the fuel resistance of in- 

terlayer adhesion strength was evaluated. 
£0 [01 57) (2) First iy, pellets of poiyamide 1 2 or the i&e and the f iuoropolymer to be used for forming the outer layer and 

the inner layer of a multilayer hose, were prepared by the following Preparation Examples i to 15. 

2-' Preparation of (PA-i) poly amide 12 

|01 SB] into a 70 L autoclave, 20 kg of ti>-lauro?actam, 0.5 kg of water and 4Q.3 g of Esophoronediami ne (1/350 eq/ 
mo! i&urolaetare} were charged, and the interior of the aLrtoclave w 

the autoclay e was raised to C \ an d Whiie adjusting the tnrier pressure to 3.5 UPa, poly merizatton was ; carried out 
so for two hou rs wth stirring. Wh ereafier, the press ure was released to atmospheric pressure over a period of about 2 
hours }: then, the pressure was reduced to 0.05 MPa, and polymenzation was earned out under for 
4 hours Then, nitrogen was introduced into the autoclave, and the pressure was returned to normal pressure, where- 
upon the polymer was withdrawn as strands from nozzles at a iower portion of the maetor and subjected to ■ cqtEing to 
obtain pellets, which were then dried under reduced pressure. 
3s [01 S3] The obtained polymer had a relative viscosity of 2.28. a terminal amino group concentration of 47 jiecj/g and 
a terminal e&rboxyfg^^ will be referred to as "(PA-T) poiya- 

mide IS* or sirnpty as- "(PA- 1 }") * Further, (term ina! amino group concen£rat3dn}/(tej^n ir?aJ earboxyi group concentration) 
-2 47>1 , 

*<> PRERARATiON EXAMPLE S 

Preparatio n of (PA-2) poiyamide 12 



{ 01 SO] A polymer was obtained in the same man nor as in Preparation Example 1 except that in the preparation of 
^ (PA-1 ) poiyamide 1 2 in Preparation Exampie 1. , 49.3 g of isophor^ned^amtne (1/350 eq/mo! l&urclactaro) was changed 
to 17.6 g of hexamethyienediamlne {i/BfO eQ/mo! iauroiactam},. and the degree of reduced pressure was changed 
from 0,05 M Pa to 0 08 MPa. 

[01&1 J The obtained polymer had a relative viscosity of 2.30, a terminal amino group concentration of 38 ue<?/g and 
a terminal carfooxyl group concentration of 2D ueq/g {hereinafter, this pofyamtde 1 2 will be referred to as "(PA-2) pojya- 
■ m mide 12 w or sjmpiy as "(PA-2V 5 ), Further, (tamimal amino group concentration}/(temiinal earboxyi group concentration) 
-1.9>1. 

PREPARATION EXAMPLE 3 

55 Preparatlo n of (PA-3) P&fy &rhlde 1 2 

[0162] A polymer was obtained in the same manner as in Preparation Example 1 except that in the preparation of 
(PA- 1 ) poiyamide 12 in Preparation Example i , 49.3 g of isophoronediamine (1/350 eq/mol iaurel-aetarn) was changed 



is 



E P1 4?® 910 &1 

to ZHM g of stearic acid (1/1,000 eq/moJ lauroiaetam), and the degree of reduced pressure was changed from 0.05 
[0163] The obtained p^^^ 

a term tn al carooxyi^ro up concentration of 35 jxeq/y ( hereinafter, th Is polyamide 12 wit! be referred to as 1 ■( RA-3) poly a- 
5 mitig or simply as "(PA^f), Further, '(termfaa! amino group coneentratlonl/^erminaleamoxyi group concentration) 
=0.77>1. 

PR EPA RAT SON EXAMPLE 4 
*° iB^^^MS^BEM ^ ^SS^ composition of {PA- 1 ) polyamfde i 2 

[01 64J To (PA-i } p repared as da^cnb^d a^oy^ v maleio acid-modif i ed ethylehe/pr opy I erte m bber ( j i R f 771 2S P {man- 
uf&eturod by J Company}) was pre^ material, and the mixture was 

suppled to a twin screw melt kneader (mode! TEX 44 : manufactured by Japan Steal Works.. Ltd.). On the other hand, 

?p to the cylinder of the twin screw extruder, benzene sulfonic acid butylamide was injected as a plastlcizer by a rnetenng 
pump Meil-kneading was carried out at a cylinder temperature of from 1 SO to 280°C. and me molten resin was extruded 
to the form of ^ and vacuurrii-dnad to obtain pellets of a 

poiyamlde i 2 resin compos it jo n having a composition comprising 86 mass% of poly amide 12 resin, to mass% of the 
inipaet reslstanee-im materia* and 5 rnass% of the ptasn'eizer {herelhaf iBf, this poiyaroide 12 resin composition 

20 or Irs pellets will be referred To as ''poiyamide 12 ream -"^hipasiiEidn : ; <^-t 



PftERAR ATI ON E XAM PLE 5 

(A-2) Preparation of a resin compos ilion of (PA-2) po ^yamid e- 12 

£01 £51 Pellets of a polyamide 12 resin composition having a oompositloh comprising roa$s% of poly amide 1 2 
resin and 5 mass% of ifte piastic&efv w&ro obtained In the same mahrier as in the preparation for the - above potyam&e 
12 resin composition (A- 1 ) except that no impact resistahce-jmproving material was used in Preparation Exarnpfe 4. 
(Hereinafter or its p^ 1 2 rosi n composition 

so (A-2)"). 

PREPARATfQN EXAMPLE 6 

Preparation of a resin composition of (PA-3) poiyamitie 12 
m * ~ ~ ^ "* 

[Di6©| Pellets of a polyamide 12 resin composition comprising B5 mass% of poiyamirfe 12 

resin i 0 rnass% of the impact and 5 mass% of the plasticfeer, were oktai nod : in the 

same manner as in the preparation for the above poly amide 1 2 resjh compdsitioh (A-1 } except that in Preparation 
Example 4. the impact resistance-improving material was oh ^ 

rubber to s poiya^^ Ltd.)'). (Here- 

inafter this polyam 1 2 resin composition or its pellets wi Si be referred to as "poiysmids 12 resin composftion i 

PHEPAnmtm example j 



-4$"- (A-4j P reparation Of a. res jn com 

[0167] Pellets of a polyamide 1 2 resin composition having a composition comprising 85 mass% of polyamide 12 
resin, 10 mass% of the impact resistance-trjpr^vmg materiai and 5 mass% of the plastic^ er f were obtained in the 
same manner as In the preparation for the above pa iyamide 12 resin com position (A-1) except that in Preparation 
$Q Example 4, (PA-I) was changed to (PA-2^ (Herein after t this polyamide 12 resin composition or its pel lets will be referred 
to as ^polyamide i 2 resin composition ( . 

P R E PARATJC3 N EXAMPLE 8 



55 (A-5) Prepa ration of a resi^ com position of (PA~3) polyamide 12 

[Si 68] Pellets of a polyamide 12 resin compDsition having a compositjon comprising 85 mass% of poiyamide 1 2 
resin, 10 mass% of the impact l essstanoe-imp roving materia] and 5 mass% of the piastioizsr, were obtarned in the 
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same manner as in the preparation for the above poiyarnide 12 resin composition (A-1) except that in Preparation 
Example 4 , (PA- 1 ) was changed to { RA-3) . (IHerei nafter, this poiyaroide 12 res in composition otiis wli! be referred 
to as "pofyamide 12 resin composition (A-S J * 

■* P REPARATION EXAiVlPLE B 

(B-1) Preparation of IAN polymerized units-containing fiuorocoperymer 

[01 69] An autoclave having an Internal capacity of 94 L and equipped with a stirrer, was deaerated, and 71 .3 kg of 
to 1 : -rr^dfotr[decal1uoroh^xane.{ri[ereinafter referred to as. *H PFH") = 20 4 kg of AK225eb as a chairs transfer agent r 562: g 
of 0M 2 ^CH (C F^gF and >4, 46 g of IAN were charge d. The Intenor of the aulacl&ve was heated to SS^G, and the pressure: 
was raised to i>5 M Pa/& with a gas of TFE/E ( meiar ratJo: 89/t 1). As a poiymensation initiator, 1 t of a Q.m H RFH 
solution of tert-butyi peroxypivaiate wa 

[0170]. A monomer mixture gas of TFE/E {mpja.r: ra^o : ^.i5;9^40..5). was co ntmuously e&arged to maintain the pressure 
?s to be constant during the polymerisation . Further. C H 2 ™ GH(GF^} 2 F in an amount corresponding to 3 .3 m o |% and IAN 
in an amo unt corresp ending to 0. S :mo!^ , based on the total molar am eurrt of TFE and E charged : #:rij>g::th©;ppfymer-:.. 
12 at i o n , were co nt i n uoii s !y charged in the form of a 1 ^4 solution of ^K22Scb. After 9 .9 hou rs f rom the Initiation of the 
polymerisation and when 7 .28 kg of the m onorner mixture gas was eh arged , the interna] temperate re of the autocfeve 
was lowered to room temperature, and purging was carried out to no rrrial pressure, 

[01 71 ] The obtained i AM po^mer^ed units-contain ing f ! uorooo polymer in a slurry form was put into a 200 L gran u iator 
charged with 77 kg of vmter and granulated 105°G with stining, white distilling the solvent 

off, The obtatned granules were dried at 1 S0°C for 1 5 hours to obtain 8.9 kg of granules of the fjuorocopoiymer 
[0172| From the results of the melt NMR anaJysis, the lluertne content a naiys 

analysis, the composition of the fJuorocopeiymer was found to have a molar ratio of polymerized units based on TFE/ 
polymerized units based on Opolymerized units based on I A^/p&iymeri2ed units based on QH^GHJGF^F being 
57.2/38.5/0.48/3.5. Further, the meiting point was 23Q*C ; and value Q was 4a mm 3 /seo. 

|.D1 73] By means of an extruder, the granules were melted at 280^0 for a retention time of two minutes to prepare 
pellets of the fiuoroGopolymer. (Hereinafter, t^ fluorc- 
copolymer {B-if or simply as "(8-1)",} 

so 

PREPARATION EXAMPLE 10 

(B-2) Preparation of CAN polymerized units-containing fiuoreeopolymer 

#3 [0174] S<2 kg of granules of GAN pery merited units^ 

as in Preparation *0-£ kg of AK22Seb and instead 

of iANi 7,2 g ef £AN. r were charged t and during the poiyrr^rlzatipn, instead of IAN, CAN was charged. The porymeri- 
nation time was 7.4 hours, From the results of the met NMB analysis, the fluorine content analysis and the infrared 
absorption spectrum analysis, the compositton of the t iuorocopolymer was foun d to have a moiar ratio of polymerized 

40 units based ort TFE/pplymerteed units based on E/poiymerteed units based on CAN^ 

CH2^CH(CF £ ) 2 F being 49..2M6. 9/0 28/3.6. Further; the melting point was 233?C : and value G was 65 mm^/see.. 
£81 75] By means of an extruder, tne gmnutes were melted at 2SQ*C for a retention time of two minutes to prepare 
peliets of the fluorocopolymen tH^relnafter; the pellets wili be referred to as *&AN polymerized:, tinl^-eomasning ftuor- 
ocopoiymer (E-2) ,! or simply as H (B~2y-.) 

45 

PREPARATION EXAMPLE 11 

(B-^} Preparation of eiectroconduetive IAH polymerized units^ontainlna fluomcqpolymer 

50 [017$j 100 parts by mass of the resin (IAN polymerized units -containing f to 

ration Example 9 and 13 parts by mass of carbon black (manufactured by Denkl Kagaku Kogyo K.Kv) : Were suppped 
to a co-rotating twin screw extruder (TEftfi manufactured by Toshiba Machine Go,, yd# and kneaded at a melt 
zone temperature of the cylinder of 3G0 a C for a retention lime of 6 minutes, 

[0177] The discharged strands were cooled wfth water, and the stran da were cut by a pallet^er, and dried at 1 20°G 
55 for 1 G hours by a drier to remove the moisture, to obtain pellets. (Hereinafter, the peHets will be referred to as 15 else/ 
troeonduGlive IAN polymerized units^ontai^ 
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PREPARATION EXAM PL £ 12 
(B-4) Preparation of g r#t ^ 

£0178} 7.0 fcg of grarmtes of a. fiuprocopo^mer were obtained by carrying but the poiynwteation in the same man ner 
as i n Preparatipn ^xarnpl^ 9 except thai in Pf eparation Exartipie no JAN was charged. 

[01 7§] Prom the results M ihs rneK N iVi B ana lysis rthe fluorine co nlenl: anaiysis and the i nfrared absorpiion spectrum 
analysis, the composition of the fluoroco polymer was found i& fxms a molar rat io of polymerized units based on T FEZ 
polymerized units basses o n i^nhen th^ melting 

point wm 2S£*Q ( and value O was SS mm%sa 

[01 80] 1 00 parts by mass of the gran ufes r 1 ,5 parts by mass of mai eie an hy dride (sometlmas referr ed t o as "M AN ° 
in Examples) and 0.2 part by mass of ter^btityl hydroperoxide , wore supplied lo a co -rotating twin screw extruder and 
kneaded at a meft zone temperature of the cylinder of 300^0 for pretention time of 5 minutes* 

10101] The di:sefcarg£d strands were- coaled- with water, arid the strwds wem cut by apeiieri2er, and driedat i£O a O 
for i 0 hotirs by a doer to remove the moisture, to obtain pellets. (Heroinalter- the pellets *ytfl be mferred to ae ^graft 
MAN-modifk5dTl^^ 

PREPARATION EXAMPLE 13 

(B-S) P reparation of electroconduct&e & 

[0182} 100 parts by mass of the granules of the fiyorocopolymer used for the preparation of (B-4) in Preparation 
Example 12, 1 £ parts by mass of maleic anhydnde, 0.2 part by mass of tert-butyl hydroperoxide and 1 3 parts by mass 
of carbon black, were supplied to a co-rotating twin screw extruder and kneaded at a melt zone temperature of the 
cylinder of 300*0 for a retention time of 5 mmutes. 

[0183] The discharged strands were cooled with water, and the strands were cut by a pelletizer. and dried at 12C rt C 
for 10 hours by a drfer to remove the moisture, tc obtain pellets. (Hereinafter, the pellets will be referred to as u elee- 
troGonductJve graft MAN-rnodtfied fluorocopoiymer (B-S'f or simply as K (B~5) M .} 

PREPARATION EXAMPLE 14 

(B-6) Prepara tion of a fjuomoo^olymer mixture (bjen0 

pi 84} 20 parts fey mass of the gran ules of the fJuorbcbpd^y mer used for the preparation of (B-1) and 00 p arts by 
mass of the granules of the fiuof ^copolymer used for the preparation of (B-4) worn mixed and melted at 280° C for a 
retention time of two minutes by means of anextruderto prepare pellets of the fiuorocopolymer; {Hereinafter the pellets 
will be referred to as "fluorooopoiymer mMura (B-6)° or simply as ^(B-S} 1 ",) 

P REPARATION EXAMPLE 15 

fB~7) Preparation of a^rocenduc t^ 



[01 8S] 20 parts by mass Of the granules of !he fiuorocopolymer used for the prepa rati oh of (B-1 ); SO parts by mass 
of the granules of the fliiorecopoiyrner used for the preparation of (B-4) and 13 parts by mass of carbon black were 
mixed and supplied to a Go-retating twin screw extruder and kneaded at a melt zone temperature of the ey tinder of 
300*Cfora^ 

[01 SSj "The discharged strands were cooled wit h water, and the sirarids were cat by a peliet&er, and dried at i 2G"C 
for 10 hours by a drier ^ remove 

•troco.nductive ^uorQCopoiymsr mixture. (B-7f or simply as "(B^ff,) 

P1B7] {3} In the following; Examples 1 to 9 and Comparative Examples 1 to -6, hoses were formed by eoextruajon 
using mainly the polyamlde resins and the fluoroeopalymars obtained as described above. 

EKAMPLS 1 



[018SJ Using the above-mentioned p^^ 

ocopolymer (B-1) and by means of a double layer hose processing machine manufactured by Rafter, and (B-1 ) 
were separately melted at an extrusion temperature of 250° G and at an extrusion temperature of 280* C t respectively, 
and the extruded molten reshs were joined by a co-extrusion die to form a multi -layer tube. Them it was cooled by a 



19 



EF 1 478 9ie m 



sizing die to control the dimension and wpiin d to obtain a muitHayer hose comprising a layer fij) {outer layer) made 
of (A~1) and a layer (!) (mner tayer) made of (B-i) to have a layer construction as identified in Table 1 , with their 
thicknesses (H )/{ J J^G. 75/0.25 mm and having an inner diameter of 6:rM)^ Trie physical 

properties of the 

$ [01 89] [ n the Tabte, "peeing impossible-' tor the interlay er adhesion stnen gth means, as mention ed above, that the 
layers are so ftrmiy adhered ^ test sample by peeing the outeriayer 

and the in^ 

[0190] Thus, ills evicient that the m^it^^eyer hose; of th^e present inventiorr has an interSayer adhesion strength being 
"peolfng impossible" not only at the initial stage but also even after soaked in atuei for 1 ,000 hours, and thus is excel lent 
to in the fuel resist^^ 

EXAMPLE 2 

[01 SI j A multi-layer hose having a layer construction { (1 1)/{l}} as identified in Table 1, was obtained in the same 
manner as in Example 1 except that the IAN polymerized units-containing fluorocopolymer (8*4} of the layer (I) (inner 
layer) in Example 1 was changed to CAN polymerked units-contaNng; fiuorocD polymer (8-2). The physical properties 
of the muftMaye? hose were measured, and the results are shown m Table 1 

EXAMPLE 3 

30 

[01921 A multi-layer hose having a layer construction «s identified in Table 1, was obtained in trie same 

manner as in Example 1 except that the IAN polymerized units -containing HLiorocopoiymer (B-1 ) of the layer (!) (inner 
layer) in Example 1 was changed to electrocdnductive IAN polymerize (6-3), The 

physicarpropertles of the mu iti-iay er hose were m easored , and the results are showri in Table 1 . Fu rtber, the electrical 
2$ conductivity of to 10 6 
Q/square, whereby it was confirmed that the multilayer hose was excellent in the static eiectncity-removi^g perform- 
ance. 

EXAMPLE 4 

sty 

£01933 A multMayer hose haying a layer construction as identrf red in .Table 1 s was obtained in the same 

manner as In Example 1 except that the polyamide 12 resin com posit ion of me layer (H) (outer layer) in Example 
1 was changed to poly 
and the resuits am shown Table t 

EXAMPLE^' 

[0194] A multilayer hose having a \ ayer construction {(il}/{iy> as identified sn Table 1 , was obtained: m the same 
manner as in Example 1 except that the polyamide 1 2 resin composition 1 2 (A- 1 ) of the layer (II) (outer layer) in Example 
40 1 was changed to poiyaniide 12 resin composition (A- 3). The physical properties of the. mult] 4ayer hose we m measu red, 
and the results are shown in Table 1 ... 

examples; 

45 [01 9g] A mtilMayer hose having a layer canstmof i on as identified in Table 1 > was obtained in the same 

manner as in Example 1 except that (A- 1 ) of the layer (11) (outer layer) in Example 

1 was changed to polyam^ 
are shown in Table 1 . 

SO EXAMPLE 7 

[G196J A mum-layer hose having a layer construction ({«{}/{ I)) as identified in Table 1 , was obtained in the same 
manner as ^ Example 1 except that the polyam ide 12 resin corriposmon i 2 (A-1) of the layer {)!} (oute r layer) in Example 
1 was ch a n 9 ed to p olyam id e 1 2 res i n go mpb s!t{o n (A -4) , T h e p hys i cal p ro perii es of th e m u It H ayer ri o s e wwe m aasu re d ? 
and the results are she wn in Table t. 
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EXAMPLE 8 



[01 97] U sing the above-me^t^oned poiyamicle 12 (A-l j^iN polymerized: m Its-cohtam !hg t luorocbpoJymer p~i ); and 
eiectroeonduotive IAN polymerized units -containing f]uoracopoSy?Tier{B-3) and by means of a three sayer hose process- 
5 ^ng machine manufactured by PJabeh (A-^^^ at an extrusion temperature of 

250*0;. at an extrusion temperaium c?f 2^Q a C ari^ M 
molten resins were Joined by a ea^xlrusfen disto form a rnu Id -layer tube. 

[0198] TM-ri. the myitM&yer tube was cooled by a sizing ^e to control: the dimension and wound to obtain a muM- 
layer hose having a layer construction comprising a layer {11} (outer layer) made of (A~1) : a layer (I) {intedayer (inner 
fc> layer)} made of (8-1) and a layer (innermost layer) made of (B-3) With their thicknesses- {[l}/(n/Xr}-0.75/0J/0,15 
mm and having an Inner diameter of 6 rhm and an out© r diameter of 8 mm: The physicai p?x>perti€2S of the multilayer 
hose were measured; and the results are shown in Table 1 . 

[81 99} Further, the electrical conductivity of the mu!ti-layer hose was measured in accordance with SAE J£26Q and 
found to be hot higher than 10^ JVso.uaro. whereby it was cohfrrrned that th e rouUL layer hose was excaiientin the static 
i& electnc&y -removing 

EXAMPLE 9 

[0200] Using the above-m^ W$% (PA-1) poiyamide 12 and IAN polymerized 

20 units-comamln^ 

bor, (PA-1) an<3 {B-f ah extrusion temperature of 25& y G; at an extmsi on temperature 

of 2W*G and at an extrusion tarn perarure of 29Q*C , respectively, and the extruded molten resins were joined by a co- 
extrusion die to form a multilayer tube. 

] Then t the multi -layer tube was cooled by a siting die to contro 1 the dimension and wound to obtain a mufti- 
25 layer hose comprising a !ayer|if) tdutermost layer} made of (A-5) { a layer (|l> gnterlayer (outer layer)} made of {A-1 } 
and a layer (I) (inner layer) made of (S-1) to have the layer construction *)/(!}) as identified in Table 1 , with their 
thicknesses (ir)/{il)/{l)=:0,B5/0. 1/0.25 mm and having an inner diameter of 6 mm and an cuter dtamater of 8 mm. The 
physiearpropeh^ hose were measured , and the resu its are sh own i n labfe 1 . 

30 EXAMPLE 10 

A multilayer hose having a layer construction (:( I il/(li)/(l)} as Identified in Table 1, was obtained In the same 
nmnneras in Esar^ 
of the multi-layer hose were 
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|0203| A multi-layer hose having a layer construction : : -{(Ji 1 )/^;))- -ks'iaehilfiecJ-^ih 'TabJe : 1' : "was/6bt^|n^d''''in; : the same 
manner as m Example 1 except that in Example 1 , the polyamide 12 resin composition (A-1) was changed to (A- 5). 
The physical properties of the multi-iayer hose were measured, and the results are shown in Table i , 

CGMPARATiVE EXAMPLE 2 



|0204J A mu^iayer hose having a layer construction (( !?')/.{[')} as identified in Table i t was obtained in the same 
manner as \tx. Qotrtp&r^m Example 1 except that in Comparative Example 1 the IAN polymerized ynits-containing 
fiuoroGopolymer(B-l) was changed to graft MAN -mod if led ffuorocopolytnef 0-4). The physical properties of the multi- 
layer hose were measured, and the results are shown in Table 1, 



COMPARATIVE EXAMPLE 3 

m 

[0205] A multi-layer hose having a layer construction ((ll)^f)} as identified in Table t> was obtained in the same 
manner as in Example i except that in Example 1, the IAN polymerized umtsyeontaining fluorocopolymer (B-1) was 
changed to graft MAN -modif ied fluoroco polymer (B-4) The physical properties of the -multi- layer hose were measuredy 
and the results are shown in Table 1 . 

COMPARATIVE EXAMPLE 4 

A multMayer hose having a layer construction ({1! }/(!')) as identified in Table 1, was obtained in the same 
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manner as in Example 1 except that In Example i . the IAN poiymenzed was 
changed to eleetrQConduciiye graft MAN- modified fSuproe The physical pro^^ 

hose were maas U red, and the results are sh own in TabJe 1 , F u rther, the electrical conductivity of the ro u StMayer nose 
was measured in accordance with SAE J2280 and found to be not higher than 1 0 6 a/square, whereby ft was confirmed 
that the multHayer fc 

COMPARATIVE EXAMPLE S 

[0207] A multi-iayer hose having a foyer eonstructjon ({ItyjiyfP) as identified in "Table 1 ? . was obtained in the same 
manner as In. Example 8 except that in Example ^ 3 K the peiyamide 12 resin composition ^ 

and the pondiictive iAN polymerized units-containing fiuorDcopoiyrher (B-3) was changed to eiectroconductive graft 
M AN-modif led f fuorocopojymer (S-5}\ The physical properties of the multi-iayer hose were measured, and the results 
are shown m Table 1 . Further tte of tr^e multi -layer hose was meaeured in accordant wsth SAE 

J2260 and found to be not higher than 10^ £i/square : whereby it was confirmed that jh© multi-layer hose was exceiient 
in the static etecthe%^r©moving performance 

COiMPARATME EXAMPLE 6 

[ 02&SJ, A hose as ide ntsf ie:d i n Tabie 1 was obtained in the same manner as In Ex^mp !e 1 except that in Example 1 
no SAN poiymerteed units-conta^ The physical properties^ 

ured, ancl the resuits a 

EXAMPLE 11 

[82091 A multilayer hose having a layer const oicticn as identified in Tafeie 1, was obtained In the same 

manner as in Example 1 except that in Example 1 , the IAN poly merged units^cohtalhmg f iuorocepoiymer (B-1 ) was 
changed to f iuoroeopolymer mixture The physical pro perties of the multilayer hpse were meassifed, and the 
results are shown in Table 1 ... 

EXAMPLE 12 



|X*21 0} A mu&Hayer hose havtog a layer construct ion {(Wfj)) as Identified in Table i, was obtained in the same 
manner as in Example 1 except that in Example 1, the |AN ppiymertxed Onits-co^ 

changed io electrocQnductive fJuorocopoiymer mixture (B-?). The physical properties of the mujtl- layer hose were 
measured v and the resuitsaresho^ 

in accordance with SAE ^2280 and found to be not higher than i 0^ B/squ are, whereby it was confirmed that the multi- 
layer hose was exceUent in the static electricity- removing performance. 
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[0211 J As shown m Table- 1, the muitMayer hose of the present invention ia : excellent in TO interlayer adhesion 
stren gth and particularly has long last! ng fuel resistant of the excelfe ht in tertayer adhesion strength without no de- 
crease in the interlayer adhesion strength even upon expirattbn of i ,000 ho a fuel. Further, it; i$ 
excellent also in the fuel Earner property and further has high So w temperature impact resistance, and thus it can be 
used suitably as a multilayer hose, 

\G2-i2) Further, in the presem invention, the Huorocopofymer constituting me inner layer has a merit in ihat functional 
groups reo,uimd1a improve the fuel resistance of the ihteriayer adhesion strerigtn oan be ihtroduced solely by a po~ 
iymerization step without necessity to carry out a grafting step foiiowing a polymerization step as heretofore required, 
fMI 3} Oh the other hand; In the present invemion , the poiyamio'e resin conststutihg the outer layer satisfies the 
specie condition for th© terminal group concentrations, whereby not only it Is exoeiient in the in itiai adhesion with the 
fluorocopolymer having functional groups, but also it is capable of maintaining such an effect to improve the interiayer 
adhesion strength over a long period of time without losing such an elf sot even when It is soaked in a fuel. 
p£14j The enrire disclosure of Japanese Patent Application Mo > 2003-095570 filed on March 31, 2003 including 
specification, claims and summary js incorporated herein by reference in Its entirety. 



Claims 

1 ', A muitMayer hose having a muitMayer structure comprising an mner layer (|) made of a fluorQCdpolymer and an 
outer layer (0) made of a poiyamide resin, wherein the fiuorocopdlymer constituting the inner layer (!) is a ftuoro- 
copolymer which comprises polymerized units (a) based on tetrafludro ethylene, polyrnen&ed units (b) based on 
ethylene and polymerized units (c) based on itaccnlc anhydride and/or citraeonic anhydride, wherein the molar 
ratio of (a)/(b) Is from 20/80 to 80/20 and the molar ratio of (c}/p)+{b)} is from 1/i O-OOO to S/100 and which has 
a ypiu^e fSovtf mte pf frpm 1 to i; : ,O0'O : mm%sed.^ and the £©!yah^<de resrn constituting the outer layer (if) is poiyamide 
11 and/or polyamide 12, which satisfies a condition of (terminal amino group concettfratioh^^^ carboxyS 
group coneentration}> 1 . 

2* The muiti-layer hose according to Claim 1 s wherein the flu orocopoEymer constituting the inner layer {}} is a eon> 
position comprising a ftuoroeapolymer which comprises polymerized units (a) based on tetrafiUGfoethyjene, po- 
lymerized units (b) based on ethylene and pajymerfeed units (c) based on i laconic ahhydrjde and/or cltracon ic 
anhydride, wherein the mof&r ratio of (a)/|b) is from 28/80 to BO/20 and the mpl^r ratio of (c)/(£a}-Hb)} is from 
1/1 0,000 to 5/1 GO and which has a volume flow rate of from 1 to 1 : GG0 mm^ec,, and an ethytene/tetrafluoroeth- 
yiene copolymer other than the above fluoroGopotymery in a mass ratio of from 1/99 to SG/2G. 

.3* The muiti -layer hose according to Claim 1 or 2 t wherein the f ludrQcopoiyme r further con tains polymerized un its 
(d) of another monomer which is a compound repr^e-'nted -fry : &^^'PK (D% : }. n Y : (^herein 0&Gh of X and V which 
are independent of each other, is a hydrogen atom i or a fluorine &tom> and n Is from 2 to 4). wherein the content 
of polymerized units (d) based on such another monomer, is from 0 1 to 10 mol% based on the total polymerized 
units in the fluoroeopoSymer. 

4, the. multi-layer hose according to Claim 2 or 3, wherein the ethyl ene/tefrafiu oroethyJene copolymer comprises 
polymerized tinits (a) based on tetraliuoroethylene, polymerized units (p) based on ethylene and polymerized units 
(d) baaed on another monomer, wherein the molar ratio of ( ; a)/(b) Is from 50/50 to 70/30, said another monomer 
Is a compound represented by GH^CXfGP^^Y (wherein each of X and Y w hich are independent of each other. 
Is a hydrogen atom or a fluorine atom, and n is from 2 to 4); and the content of polymerized unite (d) based on 
such another monomer, is from 0.1 to 1 Q mot% based on the totafpolymerlzed: units in the ethyfene/tetrafluoroeth- 
ylene copolymer. 

■$< The multi-layer hose according to any one of Claims 1 to 4, wherein the polyamide resin constituting the outer 
layer 01) is potya'mide 11 and/or pbiyamide 1 2, which satisfies a condition of (terminal amino group concentration) 
/germinal carboxyl group eo ncentration)>T produced by adding a diamine component during the poiymerixation. 

B. The rnUiti-layer hose according to Glaim 5, wherein the diamine component added during the polymerization is at 
least one member selected from the group consisting of an aliphatic diamine and an alicycte diamine. 

The multi-layer hose according to any one of Claims 1 to 8, wherein the poiyarnide resin constituting the outer 
layer {II) is a resin composition of poly amide 11 and/or poiyamide 12, which comprises poly amide 11 and/or poiya- 
mide 12 : and a plasticizer and/or an impact improver 
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SL The muitNayer ticsse aGcording to any one of Oiaims 1 to ?, wherein the surface resistance of the flLiOfoeopoiyrner 
constitute 

9, The rouitHayer hose according to any on© of € (aims 1 to 8, wherein the fiUDr^Dpoiymer confutes the Inner most 
5 layer of the rnoftHayer hose and contains an alectrceai eondu^iv^ 

electrical condtiCtiviiy -imparting filler is from 1 to 30 parts by mass per 1 00 parts by mass of the flcorocopoiymer. 

10. The maitMayer hose according to any one of Claims 1 to 9, ^hereiri tte multHSayer 

IP 11. The rnuitHayer hose according to any one of Clalrri^ 1 to i O y which js used as a fuel hose. 
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